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SQUARE D PRECISION SNAPSWITCH 
AVAILABLE WITH 2 POLES! 


Same size and mounting 
as single-pole switch 


Here’s a precision snap switch which combines 
2-pole versatility with high electrical ratings— 
and takes no more space than a single-pole 
switch! 

The new switch is available either single- 
throw (2 normally open or 2 normally closed) 
or double-throw, and like the single-pole switch, 
it features: double-break contacts—large screw- 
type terminals—strong melamine case—simpli- 
fied mounting...a design which assures reliabil- 
ity, precise repeat accuracy and long mechan- 
ical life. 


* 


Class 9007 
Type C 
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While for details. Square D Company, Dept. SA 
4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Plexiglas glazing could have prevented this replacement cost! 


The high cost of replacing broken windows can be reduced ) 
‘ , ter’ ‘ " E Chemicals for Industry 
‘harply by installing PLEXIGLAS® acrylic plastic glazing. 

‘is breakage-resistant material takes the hazard out of your OH) =& HAAS 
ee transoms, doors, skylights and partitions. Install == COMPANY 
PLEXIGLAS and watch costs come down while safety goes up. ————— WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Call your nearest Authorized PLExIGLAS Distributor for 
advice and service on crystal clear or tinted and translucent 
colored sheets. He is listed under PLEXIGLAS in the Plastics In Canada: Rohm & Haas Cor 
section of telephone directories in major cities. West Hill, Ontar 


CALL YOUR AUTHORIZED PLEXIGLAS DISTRIBUTOR 


PROMPT DELIVERY * TECHNICAL ADVICE « FULL RANGE OF SIZES AND COLORS 
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Industrial Building Conference 


THE MosT extensive conference 
ever arranged on construction of new 
industrial buildings and modernization 
of old ones will take place in New 
York, December 12 through the 15. 
The conference will be a feature of 
the first Industrial Building Exposition 
and Congress which will take place at 
the New York Coliseum. 

Nineteen basic topics dealing with 
virtually every major aspect of new 
construction and modernization are 
scheduled. Discussions will involve: 
types of plants to meet specific needs, 
financing, modernization and expan- 
sion, minimizing disruption, site se- 
lection, trends in plant design, dealing 
with community officials, employee 
services, prefabricated components, 
advances in the use of concrete, plas- 
tics in construction, and many other 
phases of industrial buildings. 

For more information about this 
conference and show or if you wish 
to receive advance registration cards, 
send your request to Clapp & Poliak, 
Inc., 341 Madison Ave., New York 
1, mx 


Director of Building Services 


Philip A. Toll 
has been ap- 
pointed to the 
new position of 
director of build- 
ing services for 
Sperry Gyro- 
scope Company, 
Great Neck, New 
York. He will be 
responsible _for 

construction, plant engineering and 
other services at more than 10 Sperry 
plant facilities. 

He joined the company in 1951 and 
has served in various manufacturing 
posts. In 1955 he was appointed mana- 


ger of data processing and directed 
installation and operation of the 
company’s central data processing 
facilities, including the Univac I and 
II large-scale electronic computers and 
a new Univac high-speed, solid-state 
computer at the company head- 
quarters plant in Great Neck, N.Y 


Charts Compare State 
Safety Codes on Ladders 


COMPARATIVE STANDINGS of the 50 
states with regard to their regulations 
safeguarding workers on demolition 
projects and on jobs requiring the use 
of ladders are shown by two charts 
released by the Bureau of Labor 
Standards. 

Here are just a few of the facts 
brought out in the charts: 17 states, 
including several highly industrialized 
ones, have no codes safeguarding lad- 
ders used by construction workers; 
half of the states do not have codes 
protecting employees in demolition 
work. 

A half-dozen states have demoli- 
tion codes identical with or very sim- 
ilar to the ASA standard, while eight 
states have ladder codes which corres- 
pond with ASA provisions. Other 
states, according to the charts, have 
varying requirements—some more, 
some less restrictive than the ASA 
standards. 

Copies of the charts may be ob- 


AE ES: 


tained, so long as the supply lasts, 
from the Bureau of Labor Standards, 
U.S. Department of Labor, Washing- 
ton 25, D. C. 


Engineering Appointments 


AT THE END of 1960, Ed Flug will 
retire from the Simmons Company, 
Munster, Ind., after 50 years in the 
mechanical and engineering division. 

Norman C. Russell has been ap- 
pointed to succeed him and will be in 
charge of all the company equipment 
and facilities nationally. He will move 
to the National Technological Center 
at Munster after relinquishing his At- 
lantic Division duties to Ralph John- 
son who will succeed him at Elizabeth, 
N. J. 

During the remainder of 1960, Flug 
and Russell will make a number of 
trips together to the various plants. 
With the beginning of 1961, Mr. Rus- 
sell will assume full supervisory re- 
sponsibilities for all plant buildings 
and facilities, equipment procurement 
and maintenance standards. 


Plant Engineer ls Co-Chairman 
Of Material Handling Conference 


CHARLES C, BassETT, plant engineer 
for the Belknap Hardware and Manu- 
facturing Company, Louisville, Ken- 
tucky, has been named co-chairman 
for the technical conferences that will 
be held in conjunction with The Ma- 
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CONSTRUCTION AND 
MAINTENANCE COSTS 
ARE LOW WITH NATCO 
DRI-SPEEDWALL TILE 


Structural clay tile walls of Natco Dri-Speedwall Tile are 
erected 15 to 30 per cent more quickly and easily than walls 
of ordinary masonry materials because each unit has smooth, 
built-in “speed handles.” This enables each unit to be picked 
up and laid with one hand—leaving the other hand free to 
work the trowel and mortar. This reduction in labor time 
results in lower construction costs. 

Maintenance costs of fireproof Natco Dri-Speedwall Tile are 
an absolute minimum. Colors and finishes are as permanent 
as the tile itself. Walls require no painting or repairs . . . 
cannot rot, decay, shrink or crack. Smooth finishes are easily 
cleaned and stay clean longer. 

Loadbearing Dri-Speedwall Tile is available in smooth un- 
glazed buff or manganese spot and wire-cut textured red shale 
or salt glazed. 

For complete information write for catalog Dri-18D. 


8” x 5%" x 12” (nominal) Dri-Speed- 
wall Tile unit showing built-in “speed 
handles” for fast and easy handling. 
Universal 4” x 5%” x 12” fittings units 
are also available for corners, jambs, 
sills, etc. Can be easily cut on the job 
for required short lengths, = 


Exterior view of the Public Service & Electric Company's new office and storage building in Moorestown, New Jersey, showing 
walls of Natco buff, unglazed Dri-Speedwall Tile. Other Natco building products were used extensively inside the building 


NATCO CORPORATION 


327 Fifth Ave., Pittsburgh 22, Pa. Branch Offices: Boston « Chicago « Detroit 
Houston « New YorkePhiladelphia« Pittsburgh «Syracuse Birmingham, Ala. 
Brazil, Ind. In Canada: Natco Clay Products Limited, Toronto 
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MAINT 


HEADACHES 


in Power 
Transmission 


An inadequate or unsuitable 
coupling causes wear and 
damage to your machines — 
resulting in high maintenance 
costs and costly shut-downs. 


Eliminate these 
coupling-caused headaches. 


The high degree of accuracy, 
reliability and performance 
make Thomas “All-Metal” 
Flexible Couplings the best 
in the world. 


They will protect your equip- 
ment and help to extend the 
life of your machines. 


UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 
offer all these advantages: 
> Freedom from Backlash 

> Torsional Rigidity 
> Free End Floot 


> Smooth Continuous Drive with 
Constant Rotational Velocity 


> Visual Inspection While 
in Operation 
> Original Balance for Life 


> Unoffected by High or Low 
Temperatures 


> No Lubrication 
> No Wearing Parts 
> No Maintenance 


Write for our New 
Engineering Catalog 60 


ec ba en me eee 
ee 
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terial Handling Institute Central States 
Show. 

Both events will be held in the Ken- 
tucky Fair and Exposition Center, 
Louisville, November 1 through the 3. 

The duties of the general chairman 
will now be shared by Mr. Bassett and 
Mr. Klinstiver, who is associated with 
the Falls Cities Transfer and Storage 
Company, Jeffersonville, Indiana. 

Technical conferences to be con- 
ducted on each of the three days will 
interpret new and improved methods 
of industrial material handling and 
protective packaging. ‘‘Progress 
Through Knowledge” is the central 
theme of these conferences that will 
be geared to the interests of industri- 
alists throughout the Central States 
area. 

If you would like more information 
about the conference or show, write 
to Hanson & Shea, Inc., One Gateway 
Center, Pittsburgh 22, Pa. 


How To Control Pests 


METHODS TO control the resistant 
German roach, and proper techniques 
for safe handling of new insecticides, 
will be featured at the Special Course 
in Sanitation to be given October 31 
to November 5 at the American In- 
stitute of Baking, Chicago, Illinois. 

Participants in the sanitation course 
will be instructed on the safe use of 
the new insecticide products by mini- 
mizing contact between operator and 
insecticide. Sessions will cover con- 
trol of all types of insects, rodents, 
foreign material; techniques for clean- 
ing, floor maintenance, and safety in 
sanitation; control of mold and pre- 
vention of food poisoning; and new 
and modified equipment to meet mod- 
ern sanitation standards. 

Complete programs and applica- 
tions may be obtained by writing to 
Department of Bakery Sanitation, 
American Institute of Baking, 400 E. 
Ontario St., Chicago 11, Illinois. 


Director of Plant Engineering 


Arthur C. Smith has been appointed 
a vice president and director of plant 
engineering of the Johns-Manville 
Products Corporation. In his new post 
he will be responsible for the com- 
pany’s plant engineering program and 
will guide the company’s two major 
engineering departments at Manville, 
N., J., and Waukegan, Illinois. 

He began his career with the com- 
pany in 1940 as assistant plant engi- 
neer at the Waukegan, Illinois, plant. 
His broad plant engineering back- 


ground includes a wide range of 
assignments as project engineer on 
important construction activities and 
serving as building products division 
production engineer, supervising an 
extensive program of plant improve- 
ment, cost reduction and plant expan- 
sion. He was appointed chief plant 
engineer in 1954. 

A native of Chicago, he graduated 
from Northwestern University with a 
degree in mechanical and electrical 
engineering. 


Investment Casting Clinic 


IF you ARE looking for a better 
method for producing your small 
components, then bring your metal 
fabrication problem to the Investment 
Casting Clinic. The clinic will be held 
at the North Park Hotel, Chicago, on 
November 1. 

The Chicago clinic will be a full 
day session featuring workshop dis- 
cussions on special investment cast- 
ing displays. During the workshops, 
participants will have an opportunity 
to discuss pertinent questions with 
qualified technical personnel from the 
investment casting industry. 

Further information on this. clinic 
may be obtained from the Investment 
Casting Clinic, 27 E. Monroe St., 
Chicago 3, Illinois. 


Building Materials Conference 


As ONE OF the four major subjects 
for its 1960 Fall Conferences, the 
Building Research Institute will stage 
a meeting on “Structural Foams” on 
the first day of the three-day gathering 
at the Shoreham Hotel, Washington, 
D. C., November 15 through the 17. 

The conference will be divided into 
two sections, one to examine uses of 
foamed inorganic materials such as 
glass, concrete and metals, and one 
to discuss organic foams, including 
the polyurethanes and polystyrenes. 

Various applications of foamed 
concrete in roof slabs, floor slabs and 
walls will be discussed, as well as an 
examination of further applications of 
foamed metals in building construc- 
tion. In addition new uses of foamed 
glass for acoustical purposes and ap- 
plications of this material for thermal] 
insulation will be presented. 

Other conferences scheduled during 
this three-day period will be concerned 
with Preassembled Components, Fas- 
teners for Industrial Curtain Walls, 
and a Roundup of New Building Re- 
search. 

Complete information and registra- 
tion material may be obtained from 
Harold Horowitz, Assistant Director 
for Technical Programs, Building Re- 
search Institute, 2101 Constitution 
Ave., N. W., Washington 25, D. C. 
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GOOD,*YEAR 


IT ALL STARTED when Leonardo da Vinci invented 
the belt drive for his polishing wheel. Spurred on by the 
drive’s many advantages, engineers have striven for a more 
effective method of indirect power transmission ever since. 


ANOTHER MAJOR BREAKTHROUGH came 
in 1941, when Goodyear introduced the first practical Steel 
Cable V-Belt for use on Army tanks. Here was the strongest, 
most efficient, most heat- and stretch-resistant belt ever 
built. A wartime success, steel cable is used in belts han- 
dling today’s toughest industrial drives 


EVOLUTION OF 


THE NEXT MAJOR DEVELOPMENT, 
although then seemingly unrelated, was the discovery of 
the vulcanization of rubber in 1839. Charles Goodyear not 
only fathered a multibillion-dollar industry, but also helped 
pave the way to much more efficient power transmission. 


THEN CAME THE “MIRACLE” FIBERS and 
super-rated V-beits. Again Goodyear was in the fore with 
the HY-T V-Belt—a strong, shock-resistant belt that answered 
most multiple drive problems. But V-belt makers still sought 
a more effective way to overcome stretch and shrinkage. 


For maximum, trouble-free horsepower hours on any V-belt 
drive, insist on the top belt from the top beltmaker. 


Lots of good things 
come from 


GO 
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A REVOLUTION 


Te 

a ~ 

Shen, _ 
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OVER A DECADE PASSED BEFORE a man 
named Combe introduced two new ideas in the transmission 
of power—teams of load-carriers and “wedge-in” action 
His first multiple rope drive was not very efficient or dura- 
ble, but started a whole new trend in development. 


GOODYEAR SOLVED THE PROBLEM with 
the 3-T Process to take surplus shrinkage and stretch out 
of synthetic cord. That development made possible multiple 
drive V-belts with true dimensional stability—Green Seal 
V-Belts by Goodyear that stayed matched on the drive or 
in storage. 


IT TOOK A LITTLE TIME before the first rubber 
ized V-belts were introduced. Many of the earliest improve 
ments were developed by Goodyear scientists. The greater 
efficiency of the V-belt soon placed it on many drives 
despite shortcomings in length stability and strength 


A REVOLUTION IN POWER TRANSMIS- 
SION was launched by the complete line of V-belts with 
the Green Seal—Compass-V-Steel, HY-T, E-C Cord, and the 
compact new HY-T WEDGE. With P.D. (positive drive) and 
Variable Speed Belts, they combine to offer Goodyear belts 
of unsurpassed quality for every need 


See your Goodyear Distributor or write: Goodyear, Industrial 
Products Division, Lincoln 2, Nebraska, or Akron 16, Ohio. 


THE GREATEST NAME 
IN RUBBER 


HY-T, Green Seal, E-C ,Compass, P D -T. M.'s The Goodyear Tire & Rubber Company, Akron, Obie 
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You get MEASURABLE ADVANTAGES . 


WITH GENERAL ELECTRIC CONTROL . ~. 











25-SECOND COIL CHANGE—Without tools, without removing 
wiring, you can change a coil on a General Electric magnetic 

GENERAL ELECTR Ic starter to meet different application requirements. 
@) 10-SECOND CONTACT INSPECTION—Just lift off coil spring clamps, 


remove entire magnet and movable contact assembly. No tools 


STARTER needed, no wiring to remove. 
G3) ADJUSTABLE OVERLOAD SETTING—A handy knob adjusts the 


nominal heater rating + 15% to meet special applications. No 


BEN FFITS need to change or reposition heater. 
@) VARIETY OF MODIFICATION KITS—Seven G-E modification kits— 


including push button, selector switch, and indicating light—meet 


ADD TO SAVINGS © wide variety of application needs with minimum stock. 


PLUG-IN HEATER FOR CRIO1 MANUAL STARTER is offered only 


by General Electric. Plugs in from front in seconds; can't be 
installed the wrong way. 











Visine] MO@i-Vel-lne] Mt al l-Yo ia leak @le)s} ine) 


LITTLE CONVENIENCES 


This foot switch doesn’t skid unintentionally. A 
small convenience? Perhaps. But when you consider 
that the operator doesn’t have to continually re- 
position the switch, you have a measurable advan- 
tage which could add up to a big cost savings for 
you. All General Electric General Purpose Control 
devices offer measurable conveniences. Other de- 
vices, like size 0, 1, and 2 starters, offer coil change 
in 25 seconds . . . without tools . . . without changing 
wiring. Time to inspect contacts: 10 seconds! And 
a twist of the wrist adjusts overload settings. Plus a 
wide variety of easily installed G-E starter modifi- 


ADD UP T0 


~~ BIG COST SAVINGS 


cation kits cuts stocks to a minimum. Just pick your 
G-E control device and there’s a convenience you 
can measure. 

Generally, conveniences don’t become important 

or measured—until they are missed. Why wait. 
Call your General Electric representative now for 
details or write for Bulletins GEA-7086 on Foot 
Switches, GEA-7020 on Magnetic Starters, GEA- 
6358 on Manual Starters. Let G-E control con- 
veniences and proved quality performance add up 
big cost savings for you. General Electric Company, 


Schenectady 5, N. = 813-26 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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NEW RAPISTAN APC CONVEYORS SERVE 
WHOLESALERS, RETAILERS, INDUSTRY 








Cartons are stopped without stopping the APC live-roller con- 
veyor, a feature which makes APC an ideally suited conveyor 
for filling and packing operations involving accumulation of 
In this situation, cartons are loaded and 


Industrial applications of Rapistan APC equipment include this 
wheel-type conveyor that moves freshly packed butter from the 
packaging area into the cooler. Orderly accumulation of cartons 
permits intermittent unloading under uncomfortable low-tempera- large, heavy items 
ture conditions in the cooler, packed right on the conveyor line. 
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And when you release your finger, only the first carton moves 

... then the next. . . etc. This is SINGULATION, another exclusive 

Rapistan APC (Adjustable Pressure) Conveyor feature providing much lower 
power requirements and longer belt life. Combined with low-pressure accumulation 
under power, the result is a conveyor that safely handles any mixture of carton 

and container sizes and shapes. Fragile materials can share the ride with 

heavy, bulky materials without harm. Complete safety is assured for operating 
personnel, containers and contents. Production and handling efficiency and low-cost 
operation result. Detailed information on how Rapistan APC Conveyor, both 
wheel and live-roller types, are benefitting every type and variety of industrial, service 
and distribution operation is available for the asking. 


One of the original live-roller APC conveyor Installations by 
Rapids-Stondard is this beer warehousing operation. Cases can 
be seen moving at orderly intervals on the left and accumulating 
under power without pressure build-up. Hands ore easily and 
safely inserted between cases for removal from line, 


Rapistan APC (Adjustable Pressure) Conveyor plays an important 
port in the distribution of incoming merchandise in this depart- 
ment store. Accumulation, checking and sorting processes ore 
served with exceptional efficiency in distributing goods to mark- 
ing and sales storage areas in the large store. 


® The RAPIDS-STANDARD COMPANY, Inc. 
793 RAPISTAN BUILDING 


GRAND RAPIDS 2, MICHIGAN 
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“The popular demand for Rambler Au- 
tomobiles has resulted in sharply increased 
production requirements for our division 
To keep our equipment running at capac- 
ity we have worked closely with Mobil 
Oil Company. This effort has been com- 
pletely justified and has saved us consid- 
erable money.” 
Mr. R. E. ANDERSON, Superintendent, 
Motor Division, American Motors Corp. 


production records! 


American Motors Plant at Kenosha, Wisconsin, 
fills increased production demands...reduces 
downtime... cuts labor and material costs! 


Keep ’em coming! That’s the order of the day for 
Rambler Automobiles, and production stoppages can 
be disastrous. When American Motors’ far-sighted 
management anticipated production demands that 
would greatly exceed rated plant capacity, they promptly 
went about making preparations. Mobil was called in 
to insure correct lubrication for the highly critical pro- 


duction machinery in the motor division. 


Mobil engineers, working in close cooperation with 
American Motors personnel, analyzed the lubrication 
problems posed by this record output . . . studied other 
problem areas as well. They recommended correct 
heavy-duty products, effective preventive maintenance 
procedures, techniques to reduce contamination and 
prolong lubricant life. As a result, machine downtime 
was greatly reduced, production availability sharply 
increased, and direct dollar savings to American 


Motors were achieved. 


If you are interested in how Mobil may help you solve 
lubrication problems in your plant, call your nearest 
Mobil representative. Or write: Mobil Oil Company, 
150 East 42nd Street, New York 17, New York. 


CORRECT LUBRICATION 


MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, N. Y. 
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HELPFUL WATER CONDITIONING DATA 
FROM BETZ 


HE ADVANCES MADE in the control of 
g gecercerae in open recirculating cool- 
ing water systems over the past decade 
have been phenomenal. The Dianodic 
methods“) for corrosion control are 
capable of decreasing the corrosion rate 
of steel to | mil per year or less with the 
pitting function totally prevented or 
definitely stifled. Excellent protection is 
secured with treatment concentrations 
generally in the range of 30 to 100 ppm, 
depending on operating conditions and 
water characteristics. Because stee! can 
be protected economically many of the 
newly designed plants include all-steel 
heat exchangers in place of the more cost- 
ly and more commonly used Admiralty 
tubed heat exchangers. The cost of all- 


mittent operation of the system per- 
mitted frequent periods of inadequate 
inhibitor concentrations so that cor- 
rosion progressed at a rapid rate. 

A marked difference in the care of 
handling steel tubed heat exchangers 
compared to handling Admiralty tubed 
heat exchangers is evident from this and 
similar experiences. The corrosion rate 
of steel under these adverse conditions 
is many times greater than the corrosion 
of Admiralty and the quantity of cor- 
rosion products produced is propor- 
tionally greater. When steel tubed heat 
exchangers are employed, it is essential 
that care be exercised in the initial 
handling of the bundles to avoid 
corrosion during construction and initial 
start-up. It is mandatory to clean steel 
bundles and to pretreat them to render 
the metal surfaces passive. 


Pretreatment 
Most methods of corrosion control are 
based on forming a film that acts as a 


shows the high initial corrosion rate of 
steel when exposed to Philadelphia tap 
water, fortified with 500 ppm of chloride, 
and at a temperature of 120 F. The 
application of 30 ppm of Zinc-Dianodic 
markedly decreases the rate of cor- 
rosion (to less than 1.5 mils per year at 
the end of 3 days). However, if the 
steel is first pretreated for rapid film 
formation with a treatment concentra- 
tion of 500 ppm of Zinc-Dianodic for 
only 4 hours and thereafter treated with 
30 ppm of Zinc-Dianodic an even 
greater reduction in the initial cor- 
rosion rate as well as the over-all cor- 
rosion rate results, as shown by Curve C. 

The data contained in Figure 2, 
demonstrate the superior qualities of 
the film formed by 500 ppm of Zinc- 
Dianodic compared to 5000 ppm of 
chromate. Pretreatment with 5000 ppm 
of chromate for 2 hours permitted a 
50% reduction in weight loss and a 
corresponding reduction in the amount 
of corrosion products that accumulate. 


PRETREATMENT FOR EFFECTIVE 


@ Rapid film formation by pretreatment can vastly improve cooling water corrosion 
control. The benefits are many and the added costs are negligible. 


steel heat exchangers is approximately 
60°, of the cost of heat exchangers con- 
structed with Admiralty tubes. Under 
these conditions the capital investment 
for a new plant is considerably less when 
steel is used. 

However, the design engineer should 
be cognizant of all factors that have a 
bearing on the service life of steel tubed 
heat exchangers. The experiences of one 
plant designed with all-steel heat ex- 
changers will illustrate several of the 
precautions that are necessary if the 
expected service life is to be secured. 
Shortly after this new plant went into 
operation, it was found that pressure 
drops across many of the heat ex- 
changers were greater than anticipated. 
Examinations of the heat exchangers re- 
vealed that heavy tuberculation was 
present in the steel tubes and in the 
water boxes. Some of the tubes were 
blocked with tubercules that had broken 
free from other locations. It was evident 
that the handling of the bundles during 
construction of the plant permitted cor- 
rosion to start. The pressure of other 
work attendant with start-up did not 
allow sufficient time for initial cleaning 
of the heat exchangers for removal of 
debris, grease, and corrosion products 
that had accumulated during construc- 
tion. No pretreatment of the heat 
exchangers was employed and the inter- 


Patents 2,711,391; 2,900,222; 2,872,281; 


(1) Dianodic is a registered trademark. 
2,848,299. 


The methods are covered by U. § 
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CURVE A- NO TREATMENT 


CURVE 8 -30PPM TREATMENT 





CURVE C-S00 PPM TREATMENT 
FOR 4 HRS , 30 PPM 








Figure | 


barrier to stifle corrosion. The rate at 
which the film or barrier forms will 
largely determine the effectiveness of 
the treatment. Materials that do not 
form films rapidly will permit corrosion 
to take place and the result will be in- 
complete film formation and con- 
tinued corrosion. The rate at which 
the film forms is related to the inhibitor 
concentration. 

The function of pretreatment is pri- 
marily to permit rapid film formation to 
stifle the corrosion reaction immediately 
by formation of a uniform impervious 
film. Under these conditions the low 
treatment levels will maintain the film 
intact and avoid the accumulation of 
corrosion products. 

Reference to Figure 1, Curve A, 


However, pretreatment with 500 ppm 
of Zinc-Dianodic for 2 hours permitted 
more than an 80% reduction in weight 
loss and a negligible accumulation of 
corrosion products. 

The low treatment levels normally 
used for corrosion control in open re- 
circulating systems should be viewed as 
the quantities required to maintain the 
film intact and to heal the slight breaks 
that may occur from minor variations 
in environment. Whenever any serious 
changes in environment occur that 
cause destruction of the film, corrosion 
products can accumulate before the 
film is re-established by the low treatment 
levels. Under these conditions, in order 
to secure maximum corrosion protec- 
tion and to minimize accumulation of 
corrosion products, treatment levels 
should be increased to re-establish the 
protective film as rapidly as possible. 

Pretreatment of steel heat exchangers 
is required .. . 

. for all new bundles 

. whenever the exchangers are acid 

cleaned 

. whenever low pH is encountered 

. whenever serious process leakage 

occurs 

. immediately following start-up after 

inspections. 


Care of Steel Exchangers 
Initial Treatment 

The care of new steel heat exchangers 
should start with the writing of the 
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specifications. The design engineer should 
include as part of the specifications, a 
requirement that the units be delivered 
free of debris, grease and other foreign 
matter that may initiate corrosion, and 
that the units be protected from the 
weather during transit and prior to in- 
stallation. As soon as possible after 
installation, and prior to placing the 
system in full operation, pretreatment 
should be applied to the circulating 
water to permit rapid film formation. 
A procedure of this type will avoid 
excessive pressure drops and assure 
maximum protection of the units as 
well as materially aid in achieving 
the anticipated service life of an all- 
steel system. 


Other Factors 

Once the film is properly formed, the 
normal treatment levels will serve to 
maintain the film and prevent corrosion 
under normal operating conditions. 


However, there are a number of factors 


CORROSION CO 


function best in a pH range of 6.0-7.0. 
This same pH range permits maximum 
protection to tower wood and is 
usually the pH range required to avoid 
calcium deposits. Therefore, acid treat- 
ment of the circulating water to control 
PH is a common practice. In the great 
majority of these systems excellent con- 
trol of pH is maintained. On occasion, 
however, low pH values may develop. 
If low pH is permitted for any extended 
period of time, partial or complete 
destruction of the protective film may 
occur. When this occurs, treatment 
levels should be increased to re-establish 
the film as soon as possible. 

In other systems, process leakage may 
introduce hydrogen sulfide and mer- 
captans. This type contamination will 
have an adverse effect on most films. 
Also, leakage of this type usually pro- 
duces a drop in pH as well. Until such 
time that the leakage can be corrected 
the system should be blown down 
heavily. If it is established that a par- 








Pretreatment (2 hrs.) 


Loss-mgs. (24 hrs.) 





as indicated. 


5000 ppm chromate 18 
500 ppm Zn-Dianodic 6 


Conditions—Philadelphia tap water fortified with 500 ppm chloride. Tempera- 
ture 120 F. 24 hour exposure in 8 ppm of Zinc-Dianodic after pretreatment 


36 











Figure 2 


that can destroy the film to such a 
degree that higher than normal treat- 
ment levels will be required to re-estab- 
lish the film rapidly. For example, when 
an individual heat exchanger is acid 
cleaned, the film will be completely 
destroyed. Acid cleaning will leave the 
steel surfaces in a very active state and 
the initial corrosion rate will be very 
high. The normal treatment levels 
usually will not permit sufficiently rapid 
re-establishment of the film. Therefore, 
following acid cleaning and flushing, the 
unit should be pretreated. 

The modern day corrosion inhibitors 
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ticular heat exchanger is a chronic 
offender, it should be equipped with 
blowdown facilities so that as much of 
the blowdown as possible is taken from 
the offending heat exchanger. Following 
correction of the leak, treatment levels 
should be increased to rapidly re-estab- 
lish the film. 

The periodic inspections required for 
most systems will produce conditions 
during start-up that may increase the 
initial corrosion rate. For example, 
brushing or manual cleaning of the 
water boxes or other parts of the heat 
exchanger may partially or totally re- 


move the protective film. Debris and 
migratory corrosion products may settle 
at various points in the system. These 
and many other factors will create con- 
ditions conducive to corrosion, Pre- 
treatment by the use of higher than 
normal treatment levels during start-up 
will assure rapid repair of the protective 
film and minimize the accumulation of 
corrosion products. 

The precautions outlined above will 
be instrumental in achieving maximum 
service life from all-steel heat exchanger 
systems. 


General Application 


While much attention has been focused 
on the use of pretreatment for all-steel 
systems because of the higher corrosion 
rates that can occur, the principles of 
pretreatment have application to and 
will prove beneficial for cooling water 
systems in general. It is true that the 
initial corrosion rates for Admiralty 
tubes or tubes of copper alloys in 
general are materially lower than for 
steel, and therefore the effects of these 
less voluminous corrosion products are 
not as pronounced. However, where 
Admiralty tubed heat exchangers are 
employed the systems are bimetallic 
since the shells and water boxes are 
constructed of steel. While the Admiralty 
heat exchanger tubes are not adversely 
affected, the steel components of these 
units do undergo an initially high cor- 
rosion rate and produce voluminous 
corrosion products that interfere with 
proper and complete film formation. 
The application of the principles of 
pretreatment for rapid film formation, 
followed by the use of normal treatment 
levels for film maintenance will prove 
of benefit in minimizing corrosion of the 
steel parts of the system. In general, im- 
proved heat transfer, longer service life 
and less plant maintenance are the 
benefits that will be secured. 


The Dianodic methods developed by 
Betz are the most effective corrosion 
control treatments for recirculating 
cooling water systems. Their effective- 
ness is due to the ability to form pro- 
tective films rapidly and to maintain 
these films with relatively low treatment 
levels. The Betz Engineer in your area 
will be pleased to discuss corrosion con- 
trol and the application of pretreatment 
to handle your cooling water problems. 
Why not contact him today ? 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets e Phila. 24, Pa 
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Roy Lindeman, Purchasing Agent, and Al Krannich, Assistant Chief Engineer, of the Burt 
Manufacturing Company, Akron, Ohio, discuss Westinghouse products as applied to Burt 
fan-ventilator equipment witt>R-R~Burke, Salesman for Moock Electric Supply Co., Akron 





YOUR WESTINGHOUSE DISTRIBUTOR SALESMAN — 


His training and experience 
can save you money 


and man-hours 


A firsthand tour of your plant by a Westing- 
house distributor can often bring on-the- 
spot, money-saving suggestions. 

Frequently, your Westinghouse distribu- 
tor can suggest new, improved products or 
offer advice on product applications. He may 
even suggest the use of a standard Westing- 
house product to fit your “custom” installa- 
tion, helping you ring up solid savings in 
money and man-hours. 

Your Westinghouse distributor sees many 


electrical systems. He’s in an excellent posi- 
tion to observe new Westinghouse products 
and techniques at work . . . and give yeu 
the benefit of his experience. 

He will help you get the fastest delivery 
possible on electrical equipment you urgently 
need . . . or he will schedule delivery to suit 
your modernization or replacement plans. 

Your Westinghouse distributor is ready 
with the most valuable product he can offer 
you... SERVICE. 


J-94140 


you CAN BE SURE...1F rs Westi nghouse 


Here are three of the 17,000 items handled by your Westinghouse distributor: 


Compact, lightweight, efficient 
Westinghouse bus duct installs 
fast and at low cost. Extreme 
flexibility speeds future expan- 
sion or plant layout changes. 
Available from your distributor 
to meet secondary power distri- 
bution needs. 


Westinghouse capacitors improve 
power factor. Indoor dustproof 
capacitors seal out dust and lint, 
and guard against contact with 
live parts. Comply with NEC re 
quirements. Your distributor can 
supply Westinghouse capacitors 
to fill any industrial application 


Economical Westinghouse CSO 
industrial luminaire uses super 
high output fluorescent lamps 
Unique “chimney” construction 
dissipates heat, creates updraft 
to keep unit clean, provides 20% 
uplight for visual comfort 


“Watch for the Westinghouse Industrial Apparatus Caravan” 
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MORE OF EM...QUICKER! 


Tube Turns’ 12,000 stocked items comprise 

the world’s broadest line of welding fittings 

Another and flanges. You can buy any of these on one 

order, from one source... your nearby Tube 

PLU S VA LU F Turns’ Distributor. This wide selection and 
prompt delivery simplify purchasing, assure 

matching of specs, reduce job delays, cut costs. 


provided by your Outstanding availability service is just one of 


the many PLus VALUES you get when you 


TU B ‘a TU a N S specify and buy top-quality Tuse-TurN* 


products. Others are shown here. 


DISTRICT OFFICES: Atlanta + Buffalo « Chicago + Columbus + Dallas 
Denver « Detroit « Houston « Kansas City + Los Angeles « New York 
Philadelphia + Pittsburgh + Richmond «+ St. Petersburg « San Francisco + Seattle 
Shreveport + Tulsa 

In Canada; TUBE TURNS OF CANADA LIMITED, Ridgetowa, Ontario 


District Offices: Kdmonton « Montreal « Toronto 
in Mexico: TUBE TURNS DE MEXICO, Mexico City 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 
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UGHT WEIGHT 
Planes "APER Face 


WELDING Risgece® 


Ful 

FrTTinane OF UGHT wercae 
CARBON STEEL 4°70 4p 
SCALE FREE 

COUPLINGS WELDING 


@O80 cecocoec 








MAIL COUPON FOR FREE DATA 
on products featured here. 


TUBE TURNS 

Dept. PE-10, 224 E. Broadway, Louisville 1, Kentucky 
Please send me the following bulletins checked: 
© Taper Face Flanges DC Scale-free Couplings 

© Knock-off Spacer Rings ©C Pipe Line Specials 

DC Light Weight Fittings 0 Wrought Iron Fittings 
DC “Pipe-Mate” Fittings O Alloy Fittings 

CO Bellows Expansion Joints © Hinged Closures 


Company Name _— 





Company Address 
City Zone 


Your Name 


Position 
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You Can’t Buy a 
Low-Priced Hoist with the 
Outstanding Performance 





and Maintenance Features 





You Get as Standard 
Equipment from Wright 


Feature for feature, you are years 
ahead with a WricuTt Speedway 
Electric Hoist. Designed and man- 
ufactured to meet the varied de- 
mands of modern high speed pro- 
duction, Speedway Hoists give you 
the safety, adaptability, rugged- 
ness and efficiency which you can’t 
get in a low-priced hoist. Many of 





these performance and mainte- 
nance features are exclusive with 
WRIGHT. So if you are considering 
the purchase of an electric hoist, 
it will pay you to investigate the 
advantages of WRIGHT Speedway 
Hoists. For complete information, 
write our York, Pa., headquarters 
for Catalog E-58. 


Motors are fully enclosed, ball bear- 
ing type. Built to NEMA Specifica- 
tions. Rated on basis of 30-minute 
duty cycle. Available in single 
speed, two speed or variable speed. 


Motor Brake is the solenoid-oper- 
ated external expanding jaw type. 
Fan-shaped brake wheel induces air 


Bearings + Precision ball or roller bearings 
support all moving shafts—insure high 
efficiency, durability and low maintenance. 


to circulate and cool brake parts. : suedadhintanintii 














Splined Connections transmit 
torques with minimum stress and 
distortion. Permits motor replace- 
ment with less effort even when 
hoist is under load. 


Grooved Cabie Drum is fabricated 
from rolled steel sections, machine- 
grooved to take full lift without over- 
winding. Extra wraps give added safety 
when hook is in lowest position. 


Mechanical Brake is of the Weston multiple 
disc type operating in bath of oil. Brake lin- 
ings cemented to braking members instead 
of being riveted, thus increasing braking 


area for greater duty cycle. 
. e i a J . - <2 
Distributor fm Y.- bh Bes 
about the ‘ a aad _ . 
Speedway Electric Wright Hoist Division - American Chain & Cable Company, Inc. 
Hoist line in the York, Pa., Atlanta, Chicago, Denver, Detroit, Houston, Los Angeles, New York, 


\ to 10-ton 
capacity range Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 


See your 
WRIGHT 
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BULLETI NS just released and of immediate plant interest 





MATERIALS HANDLING 


Coordinated Handling—New tech- 
niques and applications of materials 
handling equipment and systems in 
warehousing, manufacturing and 
other areas are described in 46-pp 
Catalog GC-1. Covers principles of a 
coordinated materials handling sys- 
tem, gravity conveyors, powered con- 
veyors, framing material and live 
storage racks, overhead conveyors, 
industrial conveyors, conveyor sys- 
tem accessories, casters and wheels. 
The Rapids-Standard Co., Inc. 

A For a copy, circle 10! on Post Card 


Winches and Hoists—Contained in 
this catalog file is information on 
lightweight winches and hoists. Per- 
tinent data and drawings are pro- 
vided for rescue hoists, heavy duty 
cargo hoists, boom drives, hand op- 
erated hoists, combination winches 
and hoists and various hooks and ac- 
cessories, including a remote cargo 
hook. Breeze Corps., Inc. 

A For a copy, circle 102 on Post Card 


Stevedoring Truck—Bulletin SS-1836 
gives specifications of the Utilitruc 
8024, 8000-lb capacity gas-powered 
fork truck for stevedoring applica- 
tions. Contains capacity chart, up- 
right dimension table and drawbar 
pull chart. Drawings show turning 
radius in all dimensions, Industrial 
Truck Div., Clark Equipment Co. 

A For a copy, circle 103 on Post Card 


Live Storage—Photographs, drawings 
and diagrams explain principles, op- 
ertion and installations of Rapistan 
flow rack for live storage in this 8- 
pp bulletin. Advantages are dis- 
cussed and illustrated by diagrams 
and photographs of eight installa- 
tions. Snap-on fittings providing flex- 
ibility in construction and adaptation 
are discussed and illustrated with five 
basic types of trackage offered. The 
Rapids-Standard Co., Inc. 

A For a copy, circle 104 on Post Card 


Bin Boxes—A 12-pp guide to lower 
handling costs, this booklet covers 
economics, design considerations, ma- 
terial requirements, types and fea- 
tures of unit load containers. Dis- 
cusses factors to be considered in 
design of high-capacity containers, 
in determining effectiveness of bin 
boxes in a particular application. Ma- 
terial presented is based on informa- 
tion from many sources. National 
Wooden Box Ass’n. 

A For a copy, circle 105 on Post Card 


Deep Trough Idlers—Eight-pp Book 
2716A contains selection data on 35- 
and 45-deg deep trough idlers de- 
signed for handling such heavy ma- 
terials as coal, sand, gravel, crushed 
stone and crushed ores. Contains 
capacity ratings and design infor- 
mation. Link-Belt Co. 

A For a copy, circle 106 on Post Card 


Elevator Rope—Advantages of com- 
pany’s elevator cables are detailed 
in 12-pp Catalog E-10-2, which also 
gives practical selection information, 
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safety factors and tips on lubrication, 
inspection and maintenance. Specifi- 
cally, this booklet tells how to deter- 
mine lubrication of elevator rope, 
when to retire it, how to guard 
against unusual tension and how to 
socket elevator rope. Compares six 
and eight-strand ropes. Lists ropes 
suited for 12 common types of in- 
stallations. Macwhyte Wire Rope Co. 
A For a copy, circle 107 on Post Card 


Car Retarder—Featured in this prod- 
uct bulletin is a mechanical car re- 
tarder designed to bring rolling freight 
cars to a stop and resist further move- 
ment from impact of succeeding cars. 
American Brake Shoe Co. 

A For a copy, circle 108 on Post Card 


Vibrating Feeders—lIllustrated and 
described in 6-pp Folder 2770 are 
vibrating feeders which incorporate 
a new principle of vibration for high- 
capacity, controlled feeding of heavy 
and highly abrasive bulk materials. 
Table of dimensions and capacities 
included. Link-Belt Co. 


A For a copy, circle 109 on Post Card 


CONSTRUCTION 


Modular Buildings—Advantages of 
the modular building concept for fast 
and economical construction are de- 
tailed in this 8-pp bulletin. Illus- 
trated with photos of typical appli- 
cations, it describes basic system of 
steel framing with wall panels ap- 
plied by means of spline system. 
Modular Buildings, Inc. 

A For a copy, circle 110 on Post Card 


Metal Roof, Floor Deck—Detailed in- 
formation on company’s metal roof 
and floor deck is presented in this 
8-pp bulletin. Physical properties and 
detailed specifications are included. 
Bowman Steel Corp. 

A For a copy, circle I11 on Post Card 


For Longer Lasting Floors—Ability of 
Masterplate “iron-clad’’ concrete 
floors to last six times longer than 
many concrete floors is detailed in 
24-pp Bulletin MP-4d. Features im- 
portant to industrial floors are cov- 
ered: wear and corrosion resistance, 
economy, spark resistance, static 
dissemination, non-slip, non-dusting, 
easily-cleaned surfaces. Installations 
of Masterplate floors are illustrated. 
The Master Builders Co. 


A For a copy, circle 112 on Post Card 


Furred Ceilings—Technical Bulletin 
16 tells the how’s and why’s of furred 
metal lath ceilings. The assembly is 
made by attaching metal lath to steel 
channels, pencil rods, or furring 
strips in direct contact with overhead 
construction. Specifications and in- 
stallation details are included. Metal 
Lath Manufacturers Ass’n. 

A For a copy, circle 113 on Post Card 


Monolithic Sheeting—Colorlith, a 
monolithic asbestos-cement sheeting 
resistant to physical and chemical 
abuse, is described in 12-pp Brochure 
IN-296A. Gives available thicknesses 
and recommended optimum thick- 


nesses for certain applications, also 
recommended procedures for fabri- 
cating, bonding and cementing, and 
suggestions for maintenance of ap- 
plied surfacing. Physical properties 
are tabulated, as is chemical resist- 
ance. Johns-Manville Corp. 

A For a copy, circle 114 on Post Card 


Structural Damping—Rigidamp fab- 
rications combining viscoelastic 
damping materials to produce rigid, 
highly damped surfaces, are discussed 
in 6-pp Bulletin 60-10. Explains what 
Rigidamp does, how it works, where 
it is needed and advantages afforded 
by its use. Barry Controls Inc. 

A For a copy, circle 115 on Post Card 


INSULATION 


Glass Fiber Insulation—Advantages 
to be gained from insulating storage 
tanks with glass fiber insulation are 
detailed in this 8-pp bulletin. Ther- 
mal conductivity curve included and 
application methods are described. 
Gustin-Bacon Mfg. Co. 

A For a copy, circle 116 on Post Card 


Pipe Insulation—Kaylo-Klad, a high 
temperature insulation for industrial 
piping in the power, chemical and 
refining industries, is described and 
illustrated in this bulletin. Advan- 
tages covered include: “locking out” 
weather, fabrication with simple tools, 
and fast installation. Owens-Corning 
Fiberglas Corp. 

A For a copy, circle 117 on Post Card 


Dual-Density Liner—Micro-Bar, a fi- 
ber glass duct liner, is described in 
8-pp Brochure IN-302A. Stresses ad- 
vantages of this dual-density liner in 
checking air erosion, cutting noise, 
and improving insulating efficiency 
etc. Also describes the material it- 
self. Illustrates various application 
techniques, before and after forming 
the sheet metal, including joints that 
eliminate use of coatings, sealers or 
metal nosings. Johns-Manville Corp. 
A For a copy, circle 118 on Post Card 


PUMPS, COMPRESSORS 


Volatile Liquid Paumps—Six-pp Bul- 
letin 101 includes cross-section draw- 
ings of the standard short coupled 
vertical turbine model of company’s 


volatile liquid pumps. Applications 
are illustrated. Also explained and 
illustrated are design details con- 
tributing to pumps’ efficiency. Layne 
& Bowler, Inc. 

A For a copy, circle 120 on Post Card 


Pneumatic Pump—Bulletin 4601 de- 
scribes a pneumatic pump for prob- 
lem materials, such as oils, molasses, 
brine, paints, acids, and molten salts, 
slurries and alkalis. Includes selec- 
tion data, installation diagrams. Yeo- 
mans Brothers Co. 

A For a copy, circle 121 on Post Card 





BULLETINS 





{Begins on page 21) 


For Inflammable Liquids—‘‘Canned” 
pumps for handling inflammable 
liquids in hazardous locations are 
covered in Bulletin 728.1. Gives de- 
tailed specifications, materials of 
construction, performance curves and 
dimensions for the seal-less centrif- 
ugal pumps available in two sizes, 
capacities to 100 gpm, heads to 100 
ft. Goulds Pumps, Inc. 

A For a copy, circle 122 on Post Card 


For Submerged Pumping—Described 
in 6-pp Bulletin F-1976 is a line of 
motors for low head submerged 
pumping. Design features are de- 


tailed with full cross-section draw- 
ing, and operating advantages, di- 
mensional data and ratings covered. 
U. 3S. Electrical Motors Inc. 

A For a copy, circle 123 on Post Card 


Single-Stage Compressor—Eighteen- 
pp Bulletin P-13 features a perform- 
ance calculation method which per- 
mits selection of proper compressor 
for most applications. Selection plan 
includes various curves, plot data 
on three types of impellers to assure 
right frame selection, as well as com- 
ponent selector. Elliott Co. 

A For a copy, circle 124 on Post Card 


LUBRICATION 


Automatic Valve Lubricator—lIllus- 
trated and described in 8-pp Bulle- 
tin V617 is automatic lubricator for 
plug valves. Construction details, in- 
stallation and operation are described. 
The Rockwell Mfg. Co. 


A For a copy, circle 125 on Post Card 


On Solid Lubricants—Theory and 
practice of lubrication by solids are 
primary subjects of 24-pp Bulletin 
124. Discusses major advantages of 
molybdenum disulfide solid lubri- 
cants—low coefficient of friction, nat- 
ural affinity for adherence to metal 
surfaces, pressure resistance beyond 
yield point of metals. Booklet ex- 
plains how molecular structure ac- 
counts for its function as a lubricant. 
The Alpha-Molykote Corp. 


A For a copy, circle 126 on Post Card 


MECHANICAL POWER 
TRANSMISSION 


Shaft-Mounted Reducers—Technical 
information on shaft-mounted geared 
speed reducers as well as illustra- 
tions, descriptions and selection data 
are presented in 12-pp Form F-2003. 
Tables are included showing service 
classifications to be applied in deter- 
mining types of speed reducers for 
industrial and other applications. 
VU. S. Electrical Motors Inc. 


A For a copy, circle 127 on Post Card 


Gears, Speed Reducers—This 246-pp 
gear and speed reducer catalog con- 
tains complete information on sizes, 
ratings and specifications of com- 
pany’s gears and speed reducers, in- 
cluding pressure angle spur gears, 
bevel gears, mitre gears, worm gears, 
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spiral bevel gears, racks and sprock- 
ets. Detailed engineering data on 
proper selection of gears and re- 
ducers to meet specific job require- 
ments are included. Available to 
qualified plant engineers, please state 
your job title. The Ohio Gear Co. 

A For a copy, circle 128 on Post Card 


Narrow Sheave Drives—Advantages of 
company’s narrow sheave drives are 
detailed in 24-pp Catalog SW-1. In- 
cludes selection and installation data, 
drive selection tables, horsepower 
ratings, sheave dimension tables. 
Maurey Mfg. Corp. 

A For a copy, circle 129 on Post Card 


Timing Belt Drives—Described in 8- 
pp Bulletin 21103 is a method of 
selecting timing belt drives involving 
a minimum of mathematics. Includes 
five sets of curves for drive-width 
selection, designed to eliminate com- 
putation. T. B. Wood’s Sons Co. 

A For a copy, circle 130 on Post Card 


Variable Speed Drives—Details on 
multiple groove variable pitch sheaves 
are presented in 24-pp Catalog MVP- 
101. Detailed specification data, di- 
mensions and diagrams are included. 
Browning Mfg. Co. 

A For a copy, circle 131 on Post Card 


Variable Speed Drives—Principle of 
operation and other information on 
company’s variable speed drive which 
uses the compound planetary gear 
system is presented in 12-pp Bulletin 
550. Explains how variable speeds 
are obtained, gives operating advan- 
tages and selection data. Graham 
Transmissions Inc. 

A For a copy, circle 132 on Post Card 


PIPING, FITTINGS 


Vitrified Clay Pipe—This 6-pp bro- 
chure on clay pipe, describes basic 
clay products, typical characteristics 
and uses of vitrified clay pipe, and 
the latest joints designed to give 
better control over infiltration, ex- 
filtration and root penetration. Na- 
tional Clay Pipe Manufacturers, Inc. 


A For a copy, circle 133 on Post Card 


Pipe Connections, Accessories—This 
44-pp 1960 catalog presents pipe con- 
nections and accessories designed on 
the new Grayloc seal principle. It 
covers all new types.and ratings of 
Grayloc clamps, collar type unions, 
flanges, closures and bleeder valves. 
Products with related applications are 
also catalogued, including bi-metallic 
pipe, fittings. A feature is a 10-pp 
table of allowable working pressures 
for pipe and connections from 1 to 
30 in. to 1500 F. Relative costs of 39 
piping materials are also tabulated. 
Gray Tool Co. 


A For a copy circle 135 on Post Card 


Hose Fittings—Low pressure, reusable 
hose fittings and rayon braid hose 
are featured in this 12-pp product 
bulletin. Contains data on reusable 
hose couplings, union swivel adapters, 
hose assemblies in one and two rayon 
braid with reusable couplings, oxygen 
and acetylene couplings and con- 
nectors, paint spray air hose couplings 
and connections, hose stems, joiners, 
adapters. The Lenz Co. 


A For a copy, circle 136 on Post Card 














Transite Drainage System—Benefits 
and economies of Transite pipe for 
storm water drinage and storm sewer 
systems are described in 10-pp Bul- 
letin TR-252A. Cost comparison data, 
selection data and specifications are 
included, as well as photos of typical 
installations. Johns Manville Corp. 

A For a copy, circle 134 on Post Card 


ELECTRICAL 


Moter Selection Guide—This pocket- 
size card (GED-3909A) provides 
quick reference to frame size (182 
to 445U) and book price for a-c 
motors from % to 125 hp. Data are 
tabulated for both dripproof and 
totally enclosed fan-cooled Tri-Clad 
55 squirrel cage, horizontal motors. 
General Electric Co. 


A For a copy, circle 137 on Post Card 


Synchronous Motors—Four new types 
of Slo-Syn motors are presented in 
this 6-pp bulletin, including types 
for general and heavy-duty appli- 
cation, an explosion-proof model and 
one designed to meet applicable mili- 
tary specifications regarding materials 
vibration. Instant starting, stopping 
and reversing, adaptability as a step- 
ping motor, and other advantages are 
discussed; dimensions given. The Su- 
perior Electric Co. 

A For a copy, circle 138 on Post Card 


Pump Motors—This 34-pp brochure 
consists of a collection of technical 
articles on pump motors, illustrated 
with charts, diagrams, graphs, tables, 
and cutaways. Subjects range from 
turbine pump motor lubricants, pump 
motor bearings, to pumping stations 
and sound control, and steps in sub- 
mersible installations. U. S. Electrical 
Motors Inc. 


A For a copy, circle 139 on Post Card 


High-Frequency Bus Duct—Detailed 
information on high-frequency bus 
duct is contained in 12-pp Applica- 
tion Data 30-663. Descriptions, draw- 
ings, dimensions, specifications and 
engineering and test data included. 
Westinghouse Electric Corp. 


A For a copy, circle 140 on Post Card 


Truck Battery Selection—Presented 
in this 8-pp battery selection chart 
for electric industrial trucks are di- 
mensions, amp-hr capacities, weights, 
other data for 16 battery types. These 
cover ratings from 12 to 36 v and 
amp-hr per positive plate from 40 
to 95. Dimensions for batteries in 
combination of six to 18 cells are 
tabulated. Also presented are recom- 
mended layout specifications, and se- 
lection data on terminal connectors. 
Gould-National Batteries, Inc. 
A For a copy, circle 141 on Post Card 
(More Bulletins on page 319) 
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A load is on its way. Travel 
time is 4 to 5 minutes one way. 
The track is approximately 28 
feet above ground level. 


Four trucks are accommodated by the Tramrail freight 
van, which, at the press of a button, is on its way 
without attendant. The van stops and lowers auto- 
matically at each end of the system. In fair weather 
or foul it travels with safety and dispatch. Points on 
each end of Tramrail carrier guard pry open doors 
of loading station automatically. The system requires 
very little building space because it need not be 
enclosed. 


AUTOMATIC DISPATCH SYSTEM 
PAYS FOR ITSELF EVERY TWO YEARS 


N enclosed freight carrier shuttling over a 
666 foot Cleveland Tramrail archbeam 
track between the Twisting and Finishing De- 
partments of the China Grove Cotton Mills Co., 
China Grove, N. C., is making a tremendous 
saving every year. 

This system has eliminated a drudgery that 
was disliked by labor and costly to management. 
No longer is it necessary for men to push and 
lug floor trucks up ramps, on elevators and over 
long walks between the buildings. No longer is 
the work held up because of rain or inclement 


weather. Frequent accidents from manual haul- 
ing are done away with. 

For the investment involved, this automatic 
system is paying large dividends in profits and 
convenience for this mill which is one of the 
largest producers of thread yarn in the South. 


Write for free Engineering and Application Booklet 
No. 2008. Packed with valuable information 


CLEVELAND 4 TRAMRAIL 


BG Ri hay a ly ly yy a a a 


fi Overhead Materials Handling Equipment 
~—} 


CLEVELAND TRAMRAIL DIVISION @ THE CLEVELAND CRANE & ENGINEERING CO, e 7573 E. 287 ST. ¢ WICKLIFFE, OHIO 
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PLAN 
YOUR 


HEATING 
AND 
VENTILATING 


WITH THESE 


BUFFALO Model G HEATING and VENT- 
ILATING UNITS are available for heating and ven- 
tilating or ventilating only. In cold climates, they deliver 
the heat you need, where you need it — plus ventilation. 
In hot areas, they circulate cooling, refreshing air. 


And Buffalo Units offer you these extra advantages: 


Sectionalized Cabinet — easy to assemble, easy to install 
and easy to service — includes fan section, coil and base 
section of welded heavy gauge construction. Available 
with 42” spray-coated fiberglass insulation inside. 


High-Performance Fans — streamlined housings, over- 


FLEXIBLE, 
DUAL-PURPOSE UNITS 


size hollow shafts and mixed flow wheels for stability and 
efficient distribution at iow velocities. 

Efficient heating coils — Aecrofin Type BNF non-freeze 
for steam heating to 200 psig and 400°F.; Type H for hot 
water heating. 

Choose any combination — Type HV for horizontal or 
vertical operation, both heating and ventilating; Type V 
for ventilating only; choice of filter boxes, mixing boxes, 
dampers; 45° or 90° outlet elbows, swivel or stationary. 


Write for Bulletin UH-130 and select the models that will 
handle both your heating and ventilation needs at once! 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Buffalo air handling equipment to move, heat, 
cool, dehumidity and clean air and other gases. 


Buffalo Machine Tools to drill, punch, shear, bend, slit, 
notch and cope for production or plant maintenance. 


Buffalo Centrifugal Pumps to handle most liquids 
and s/urries under a variety of conditions. 


Squier machinery to process sugar cane, coffee and rice. 


Specia/ pr 9 
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Above — “Buffalo” Single Suction Full Ball Bearing Pumps, stainless 
steel construction, handling sodium chlorate. 


ORROSION— 


ONTAMINATION 
ONTROLLED WITH “BUFFALO” PUMPS 


At left — “Buffalo” Single Suction Pumps of stainless steel construc- 


tion handling hydrogen peroxide bleach. 


Using a wide range of materials of construction ,“Buffalo” 
offers a line of pumps capable of handling your toughest 
liquid moving job. You can order a “Buffalo” pump 
made of Hastelloy B or C, nickel, bronze, lead, stain- 
less, in fact just about any material that can be cast 
and machined. 


Properly applied, these pumps can cut your liquid mov- 


ing costs, reduce down-time due to pump failure and 
improve quality control where contamination may be 
a factor. 


For your tough liquid moving jobs, phone or write your 
“Buffalo” Engineering Representative or write direct. 
Tell us the liquid you want to pump and we will be pleased 
to suggest the best material of construction for the job. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
BUFFALO, NEW YORK 
CANADA PUMPS LTD., KITCHENER, ONT. 


‘Buffalo’ Air Handling 
Equipment 

to move, heat, cool, dehumidity 
and clean air and other goses 


and cope for production 
or plont maintenance. 


‘Buffalo’ Machine Tools to drill, 
punch, shear, bend, slit, notch 


. ‘Buffalo’ Centritugo! Pumps Squier Machinery 
x] to hondle most liquids and to process sugor cane, coffee 
slurries under a voriety ond rice. Special processing 
of conditions. machinery for chemicals 
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“BEST WAY TO BEAT 
- CORROSION PROBLEMS? 
QUALITY PAINTS PLUS 

_ TECHNICAL KNOW-HOW!” 


Sound advice from a man who knows. Dick 
Durham, a member of Du Pont’s new Technical 
Service Group, has been solving paint mainte- 
nance problems for most of his 27 years in the 


business. 


“No one can afford the high cost of corro- 
sion,” says Dick. “That’s one reason Du Pont 
Paints are so often specified. Take, for example, 
our popular Tank White Enamel. Its lasting 
whiteness and high reflectivity have meant sub- 
stantial savings in the petroleum industry by 
reducing evaporation losses. Its durability is 
outstanding, too. On one tank in a large refin- 
ery, this tough finish lasted more than 20 years 

. despite exposure to HF and SO2 fumes, 
water spray and weathering. 

“But quality paints are only part of the 
story when you specify DuPont. Just as im- 
portant, from the standpoint of long-term sav- 
ings, is technical assistance in applying them. 
You see, we base our recommendations on a 
first-hand analysis of your particular mainte- 
nance needs. Result: protection that’s tailored 
to the conditions in your plant—at lowest cost 
per square foot per year.” 


You'll find a man like Dick Durham working 
out of the Du Pont district sales office nearest 
you. Why not take advantage of his training 
and experience? For complete information on 
how to beat your own corrosion problems, give 
him a call. Or write: E. 1. du Pont de Nemours 
& Co. (Inc.), Finishes Division, Dept. PE-610, 
Wilmington 98, Delaware. 

* * * 


With the Du Pont Finishes Division since 1933, Richard 
D. Durham is headquartered in his native Birmingham, 
Alabama. A corrosion specialist, he has helped find 
the answer to maintenance problems for the paper, 
textile, chemical, petroleum and steel industries 
throughout his territory. At home, he’s a member of 
the Birmingham Paint Club and the Birmingham Sales 
Executives Club. 


PAINTS 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


16. wb mat OFF 
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TESTED RECIPES FOR PROFIT ... 


the « 


estima 
conitnols andi Ailes 


Combine advanced design ability and modern manufacturing facilities . . . 
fold in select materials and quality components. Mix in years of research and 
experience, Spice as required with superior application and engineering 
assistance. Baste with outstanding quality control until mixture attains perfec- 
tion. Garnish with nationwide repair facilities. 


That's the Westinghouse control recipe. But just as a chef's deft touch is 
the final element needed to turn fine ingredients into an epicurean triumph, 
$@ @ generous portion of Westinghouse experience and know-how blends 
superior contro! ingredients. Result: more control value for your money — 
reserve Capacity to handle overloads .. . long, trouble-free service . . . and 
apparatus performance matched perfectly to your needs. Hidden qualities 
that distinguish Westinghouse controls . . . and your best insurance against 
costly down time. 


Westinghouse makes a wide range of outstanding industrial motor controls. 
Ask your local Westinghouse representative to explain all their hidden values 
. . - benefits by the baker's dozen. . . for more profitable plant operations. 
He’?! be glad to assist you in applying Westinghouse controls. 


Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania. 


vou can oe sure... rs Westinghouse 









Just ask any gourmet. 


Good ingredients alone 





don’t guarantee an 





epicure’s delight. It takes 
years of experience 


to convert a basic 







a , 

> recipe into a- 

e blue ribbon winner. 
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_} So, too, with superior 
€ electrical products. 
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Reduced Voltage Starters 


Widest possible selection of primary resistor, 
auto-transformer, part-winding and star- 
delta types for squirrel-cage, wound-rotor 
and synchronous motors in all hp ratings 
— up to 600 volts. 


Manual and magnetic starters to provide the 
proper starting characteristics for any 
application. 


Available with integral circuit breaker or 
disconnect switch — fused or non-fused. 


Enclosures available for every need... 
general purpose ... dust-tight industrial... 
watertight . . . explosive atmospheres. 

Available for immediate delivery. 


Control Centers 


Compact grouping of all motor controls 
cuts installation time; 
frees production areas; 
permits easy one-man 
control supervision; 
speeds maintenance and service. 


Interchangeable modular construction 


HIGH POWER LABORATORY 
ee 








Ampgard* High-Voltage Starters 


Maximum protection for motors, systems 

and personnel. 

Faults interrupted in less than 4 cycle. . 
isolates fault to prevent shutdown of 
other equipment. 

Completely front accessible. 

Externally operated line isolating switch. 

Exclusive mechanical and electrical interlock . . . 
prevents switch operation under load; 
automatically stops motor when cabinet is open. 

Full line available . . . 
for squirrel-cage, wound-rotor and synchronous 
motors up to 3000 hp — up to 5000 volts. 

* Trade-Mark 


Static Slipsyn® 
Synchronous Motor Control 


Static transistor circuit guarantees 

maximum reliability and accuracy; 

no moving parts to wear, corrode or fail; 

unaffected by contaminated atmosphere 
Motor field excitation applied at precise speed 
and pole position. 
Adjustable pull-out protection, permits imme- 
diate detection or delays action to eliminate 
faise tripping caused by transients. 


Available as complete starter or field 
conversion unit for any make control ! 


D-C Packaged Power Supplies 


Ideal for cranes, elevators, magnetic chucks, etc. 


‘Packaged” units, including control, are ideal for 
“on-the-spot” conversion of ac to d-c, eliminating 
long line voltage drops. 


Lower first cost, lower installation cost than 
motor-generator set. 

Require approximately 67% less floor space, weigh less 
than half of equivalent motor-generator set. 
Completely static units — essentially 
maintenance-free. 


Hermetically sealed silicon cells prevent 
contamination of the rectifier; no apparent aging 
assures years of trouble-free service. 











> 


“THIC LUBRICANT 
CTOPPED 
THE ‘FLAKING’ 
OF ROLLING MILL 
CEARC” 


soys—VANADIUM-ALLOYS STEEL CO. 











“The herring-bone gears in the 

drive unit of our 6-stand, 10- 

inch mill that rolls our high speed tool 
steels became noisy. Inspection showed 
definite signs of flaking of gears. This was 
in 1939. It was then we started to use 
LUBRIPLATE in them and we have not 
encountered any flaking trouble since.’ 
L. M. Potter 

Purchasing Agent 





REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose ... 
LUBRIPLATE H.D.S. 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 

















For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘““LUBRIPLATE DATA BOOK”... a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 


PREVENTS WEAR « 
COpRosion 
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Makeup Water Concentrations 


PLANT ENGINEERING: 

“Would you please forward a com- 
plimentary copy of ‘Concentration 
Formulas Derivations’ pertaining to 
makeup water, as appears in your 
April, 1960 issue of PLANT ENGI- 
NEERING magazine.” J. L. Cooke, 
Plant Engineer, International Business 
Machines Corp., Peekskill Laboratory, 
Yorktown Heights, N. Y. 


PLANT ENGINEERING: 

“I would like to have a complimen- 
tary copy of ‘Derivations of Formu- 
las’ pertaining to makeup water in air 
conditioning water towers. 

“The article on ‘Water Treatment 
and Cooling Tower Troubles’ in the 
April issue of PLANT ENGINEERING 
was very interesting and helpful.” Joe 
T. Hardee, Building Manager, The 
Citizens National Bank of Lubbock, 
Lubbock, Tex. 


> Complimentary copies of the deri- 
vations of formulas for determining 
the number of cycles of concentration 
that makeup water will undergo when 
there is no bleedoff, and for deter- 
mining the bleedoff required to limit 
the number of cycles of concentration 
of makeup water to below the theore- 
tical number of cycles, are still avail- 
able to readers.—Editors. 


Articles on Hydraulic Systems 


PLANT ENGINEERING: 

“Thank you for the articles on 
pneumatic-hydraulic actuation § sys- 
tems. I think they are well-written 
and clear. 

“Please send me a list of previous 
articles available, particularly related 
to hydraulic systems.” Méilton J. 
Brodie, Engineering Department, 
Rucker Co., Oakland, Calif. 


P Glad to help out with tear sheets 
of articles we have published on this 
subject. For those interested in the 
selection, installation and maintenance 
of the various components of pneu- 
matic-hydraulic systems, the booklet, 
“Fluid Power Maintenance” is avail- 
able at 75 cents a copy.—Editors. 


Modular Packaging For Parts 


PLANT ENGINEERING: 

“I have a policy of not writing 
thank you or congratulatory letters to 
editors or writers. The reason for this 
is that as an ex-advertising man I 


Edited by Marjorie E. Weissman 


still have a great deal of awe of the 
editorial side of the book and, per- 
haps naively, feel that news gets into 
print because it is news. However, I 
do want to break my policy in this in- 
stance. I thought your article ‘Modu- 
lar Knockdowns Cut Repair Parts 
Damage’ in the July, 1960 issue of 
PLANT ENGINEERING, was excellent. 

“It might be interesting to you to 
know that the Rocketdyne standard 
packaging system is the most prac- 
tical application of the ‘Modular 
Panel System’ that I have yet seen. 
Until Rocketdyne’s industrial engi- 
neering group figured out standard 
procedures for using modular panel 
packing methods, everyone was agree- 
ing on what a great idea modular 
panel packaging was, but there was no 
agreement on its use. 

“As far as I can see, most packaging 
engineers are too used to specifying 
containers for individual items; find it 
difficult to span the broad concept of 
a system of packaging for many 
items.” Norman S. Maxwell, Sales 
Promotion Manager, Navan Products, 
Inc., El Segundo, Calif. 


Cleaning With Sulfamic Acid 


PLANT ENGINEERING: 

“The article entitled ‘In-Place Acid 
Cleaning’ in the May, 1960, number 
of PLANT ENGINEERING is one of the 
most interesting I have found in an 
engineering magazine for some time. 
It is a safe bet that this opinion will 
be shared by a great many plant engi- 
neers and that you have probably been 
deluged with requests for samples and 
more information.” A. J. Lubeley, 
Resident Engineer, Anheuser-Busch, 
Inc., Los Angeles, Calif. 


He’s Right About Our Readers 


PLANT ENGINEERING: 

“It has occurred to us that we have 
been delinquent in not writing to 
thank you for your editorial com- 
ment on our product, Dex-O-Tex. It 
was described in the article “This 
Concrete Ignores Sugars, Syrups,” in 
the April issue of PLANT ENGINEER- 
ING. 

“A number of inquiries have re- 
sulted in gratifying response and, al- 
though it is still rather early to judge 
what percentage will be converted 
into sales, I would estimate offhand 
that at least 15 per cent of your 
inquiries have been from ‘hot’ pros- 


PLANT ENGINEERING 





Now RIGB&ID, Sets The Pace 
In Tubing Tools, Too! 


Long the outstanding quality leader in pipe tools, Compare them for advanced design . . . quality 
Rizeaip now leads the way in tubing tools. Com- construction ... economy. You’ll find ritarp 
pare these new Rigaip Tubing Tools with the ones Tubing Tools last longer... give the most all 
you're now using... ’round value for the money. 


Rit@aIp Nos. 10, 15 
and 20 Tubing Cutters 
Lightweight Aluminum Alloy 


Choice of Frames . . . Fold-in Reamers 
No. 10—%” te 1” O.D. 
No. 15—%&" to 1%" O.D. 
& — Paes 105 Pow Ne. 20—%” te 2%” OD. 
ubing er 
Open or Closed 


RIGEID Sa 
© Full 4%” to 1%” O.D. Capacity 


Tu bi nm g 0 RifAlbD Nos. 30 and 


40 Tubing Cutters 


Cc utte rs ; Perfect Tracking . . . No Burrs 


... Aluminum Frame. 


No. 30—1” to 3” O.D. 
No. 40—2” to 4” O.D. 


For Copper, Brass, Soe G 


Aluminum, Tubing 
and 
Thin-Wall Conduit! 


Tubing Cutter 

unt Ginette... RigeiD> No. 315 3-Wheel Tubing Cutter 
Instant Trigger Release. For Emergency Use Where Full Turn Is Not Possible. 
Ye” to 2%” O.D. Capacity No. 315—%”" to 1%” O.D. 


Choice of All parts are locked together .. . 
Automatic feed release . . . Rolling 
Ss cone action produces smooth, uniform 
, ' flare walls. 3 models for 45° and 37° 
S.A.E. flares. 


E 2 l rs l Cc ; ‘ Y 9 Rite No. 457 for 45 flares, 
- %” to %”’ O.D. (7 sizes) 


RII No. 459 for 45 flares, 


Flari ng “Yu” to Ys" O.D. (9 sizes) 


RIGID No. 376 for 37° flares, 


Tool s! Ye" to %"’ O.D. (6 sizes) 
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HEAT YOUR TANK | 





THE MODERN 
LOW COST WAY 


with superior 


DEAN 


PANEUCONE 


Regardless of your operation or 
the size or shape of your tank, if 
it is to be heated or cooled, Dean 
Panelcoil can do the job more eco- 
nomically and more efficiently 
than old-style pipe coil or jacket- 





Open Cylindrical Tank 


© Sturdy, Lightweight Construction for Long 
Operational Life. 

© Easy to Remove Panelcoil for Cleaning or 
Replacement. 

® Available in single and double 
embossed Panelcoi!l, in widths from 12°’ to 
29°"; in lengths from 23° to 143° flat or 
rolled to size to fit any tank. Standard Ponel- 
coil made in 
“*L''-grade car- 
bon steel ond 
type 316 “‘L”’ 
stainless steel. 
Also in Monel, 
Carpenter 20, 
Nickel, Hastel- 
loy, Nionel and 
Titanium —vup to 
14-gauge for em- 
bossed stainless 
Panelcoil. 

© Easy to Colcu- 
late — Engineer. 
ing cut to mini- 
mum with Dean's complete engineering dato 
file. 


dard 





Open Rectangulor Tank 


For Complete 
Data — Write for 
Dato Sheet 15-60 
Series, and Price 
Bulletin 259. 


Enclosed Cylindrico! Tank 


DEAN PRODUCTS, INC. 

1047 Deon Street, Brooklyn 38, N. Y. 
STerling 9-5400 

Backed by 25 Years of Panel Coil Manufacturing 








BACKTALK— 
FORETHOUGHTS 





pects with another 25 per cent being 
from customers who can be con- 
verted into the former class. 

“We are particularly delighted by 


| the fact that we have not received a 


| have 


volume of ‘junk’ inquiries from your 
magazine. We have found that the 
requests for information which you 
forwarded to us seem to be 


| from owners of the very highest type. 


“This is very important to us, as 
I imagine it is with any manufac- 
turer, because sales calls are so very 


| expensive and it is crushing to find 
| that the person upon whom you are 





calling is someone with very little 
buying influence. Apparently you 
people have done an excellent job of 
screening your readership.” Richard 
M. Watt, Crossfield Products Corp., 
Roselle Park, N.J. 


Keeping Water Ice-Free 


PLANT ENGINEERING: 

“Please send me information re- 
garding your article on page 143, June 
issue Of PLANT ENGINEERING. The 
article is ‘Water Surface Ice Melting- 


| Aqua Therm Puts Btu’s To Work.’ 


“We would like to know the address 
of the people who are promoting the 
equipment. We are especially inter- 
ested in the Aerator mentioned in the 
article, to use in experimental waste 
treatment project. Please advise by 
return mail.” W. D. Gerlach, Director 
of Engineering, Green Giant Co., Le 
Seur, Minn. 


PLANT ENGINEERING: 

“Please send us all information as 
to uses, technical data available, and 
suppliers of the Aqua Therm unit 
described in your June 1960 issue on 
pages 143 and 144.” James L. Hack- 
ett, Engineer—Maintenance, Shell Oil 
Co., Wood River, Ill. 


PLANT ENGINEERING: 

“I have read your article concern- 
ing the Aqua Therm principle pub- 
lished on page 143 of your June, 1960 
issue with considerable interest. 

“Since our company is extremely 
interested in the problem of ice pre- 
vention, not only for ships’ docks, 
but also for pulpwood holding ponds 
and the relief of ice pressure on the 
face of dams, we are most desirous 
of obtaining further information. 

“I would appreciate very much if 
you could send me the name and 
address of the developers of this 
equipment, so that we could contact 
them for more technical data.” J. S. 


Forrester, P. E., Materials Handling 
Engineer, The Ontario Paper Com- 
pany Limited, Thorold, Ontario. 


Transportation for Night Watchman 


PLANT ENGINEERING: 

“We are interested in a small elec- 
tric cart to be used by our night 
watchmen in making their rounds. We 
would like the cart to be not more 
than 24 in. wide, a three wheel type. 

“We would appreciate any informa- 
tion you could furnish on such a cart. 
Thank you!” Charles Loucks, Mainte- 
nance Supervisor, Her Majesty Under- 
wear Co., Maudlin, S.C. 


Power Costs Reprints 


PLANT ENGINEERING: 

“July, 1960 edition of PLANT ENGI- 
NEERING included an article very 
much of interest to us: ‘Squeezing 
Power Costs,’ pages 102 to 106. The 
majority of the recording instruments 
described in the article and pictured 
on page 103 are of our manufacture. 

“If possible, we should like to pur- 
chase 50 reprints of the article. Also, 
we should like very much to have 
prints of the pictures appearing on 
page 3 for possible use in our direct 
mail publication, The Graphic. These 
pictures would be used within what- 
ever limits you specify.” William 
Wirth, The Esterline-Angus Co., Inc., 
Indianapolis, Ind. 


P Cost of reprinting 50 copies of this 
article would be high, so we have sent 
Mr. Wirth 50 tear sheets, together 
with the photographs.—Editors. 


Plant Engineering and Graphic Art 


PLANT ENGINEERING: 

“Enclosed is a rough page proof 
from the forthcoming educational 
handbook, ‘Borders, Ornamentation, 
and Boxes,’ by Kenneth B. Butler and 
myself, eighth edition in our series 
of Practical Handbooks on Publica- 
tion Layout. 

“The page proof contains a repro- 
duction of a page from PLaNnt ENGI- 
NEERING to illustrate a point. 

“Manner of presentation, rather 
than subject matter, is the point of 
emphasis, and the page selected from 
your publication will make a valu- 
able contribution thereto. 

“Accordingly, may we have your 
permission to reproduce in the man- 
ner indicated on the enclosed page 
proof and, for our files, a letter of 
clearance?” George C. Likeness, 
Executive Director, Butler Typo-De- 
sign Research Center, Mendota, Ill. 


P Delighted.—Editors. 
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get the most heating.. 


Most industrial buildings are hard to heat and have high heat losses. 
Usually the heating system simply dumps enough heat into the build- 
ing to keep the work level near the proper temperature. This wastes 
heat, causes drafts, creates ‘“‘hot spots” and causes high ceiling 
temperatures. Lennox industrial heaters overcome such faults. The 
large capacity blowers and low internal resistance of the heaters 
make it possible to discharge large volumes of high velocity air 
above the heads of the workers. This eliminates hot spots and levels 
temperatures in all parts of the building. By locating the Lennox 
heaters on the floor you get more air changes per hour because 
only the air in the active zone (work level) is circulated. Because 
Lennox units heat only the work level, a minimum floor to ceiling 
temperature gradient can be maintained. Keeping the ceiling temper- 
ature at a minimum and circulating only the air in the work area 
with Lennox heaters considerably reduces the cost of heating in- 
dustrial buildings. 


INACTIVE ZONE OF 
AIR CIRCULATION 


TURBULENT ZONE 
s GO Mee a te eet Le 
Ei ACTIVE ZONE OF AIR CIRCULATION 


Floor mounted units provide air circulation at the working level. Air volume to be 


circulated is reduced, resulting in maximum number of air turnovers per hour in the 
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active zone of air circulation 
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Suspended heaters located at the roof line must handle larger volumes of air in 
order to provide the same number of air turnovers compared to floor mounted 
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A Nebraska manufacturing 
company provides space heat- 
ing and ventilation with 
Lennox large capacity unit 
heaters suspended from the 
ceiling. NOTE the old junked 
unit heaters in the foreground. 


Lennox was chosen as replacement equipment for three reasons. The old 
unit heaters supplied enough spot heating for the previous use of the 
building, but would not provide sufficient heat when the building usage was 
changed. Now Lennox heaters provide uniform wall to wall coverage with 
no “hot spots’. These units are equipped with both make-up air dampers 
and dual fuel burners. The air exhausted from the building is replaced by 
the heater rather than by infiltration of cold air. Considerable fuel cost 
reduction is realized with the dual fuel burners on the Lennox heaters. The 
plant is now on a money saving, interruptible gas supply rate not possible 
with the old heaters. 





LENNOX 


Commercial 





A cennox large capacity unit 

heater provides space heat- 

> ing in an Illinois fabricating Equipment 
Pe | and stamping plant. 


Lennox units were chosen for this job primarily for their large air handling 
capacity and their good service record in previous installations. The heaters 
are located along the outside wall and provide uniform temperature control 
over the entire building width. These units are oil fired with stack controls. 





LENNGX direct-tired unit heaters 


A NEW BURNER CO 
NGEOVEF THRI 


Automatic Changeover 

A flip of a switch changes to standby fuel. 
No burner changes are required. One 
burner fires all fuels. 


Integral Burner Design 
“OG’’ burners are an integral part of the 
unit. For gas, oil or dual fuels. 


Heat Exchanger 

Meets U. L. requirements when subjected 
to 180°F. rise over stainless primary and 
aluminized secondary surfaces. No in- 
ternal baffles. 


Single Motor Operation 

One motor operates fuel unit when re- 
quired, also induced draft and combustion 
air blowers. Combustion air is pre-heated. 


Quiet Running Blowers 

Move large volumes of air at office-quiet 
sound levels. Motor mounted on adjust- 
able rails. Blower capacity and low internal 
resistance mean good adaptability to air 
conditioning. 

Floor, Suspended Mounting 
Designed to mount in any position: up- 


flo, down-flo or horizontal-flo, with or 
without service platforms. 





Master Program Controls 
Enclosed to prevent tampering or damage. 
Fireye electronic safety controls standard 
on all units. Stack control optional on 
oil units. 
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BLOWERS AND DAMPERS 
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CENTRAL FURNACES UNIT HEATERS 
COMFORT CURTAIN CLASSROOM EQUIPMENT 
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CONDENSING UNITS HEAT PUMPS COILS 
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LANDMARK BLOWER - HEATER - COIL UNITS 


SUSPENDED UNITS 


MARSHALLTOWN, IOWA * COLUMBUS, OHIO + SYRACUSE, N.Y. * FORT WORTH, TEXAS « LOS ANGELES, CALIF. « SALT LAKE CITY, UTAH 
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move loads easier... 


. High carbon, hydraulically 
straightened Beam de- 
signed to accommodate 
heavy duty electric hoists. 

. Rigid box construction to 
insure minimum deflection. 


. Bottom roller assembly ad- 
justable for leveling boom. 


. Heavy seamless steel col- 
umn, 


Numerous heavy steel gus- 
set plates welded to column 
and base provide accurate 
alignment between column 


(de) 
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EXCLUSIVE! 


Free and easy boom swing is a designed-in characteristic of every 
Chicago Tramrail Jib Crane. For example, the 2-point suspension used 
in the Model 541 Jib Crane literally floats the boom through its 360° 
swing — makes heavy load handling a fast, easy job. 

Two bottom load carrying rollers, equipped with heavy duty pre- 
cision ball bearings, engage and bear on the surface of the vertical 
column; the top bearing is a precision radial and thrust bearing. This 
combination assures minimum drag and free boom rotation. 

All structural and mechanical parts of Chicago Tramrail Jib Cranes 
are designed to withstand loads which include heavy duty electric 
hoists and 25% impact. Every detail of these cranes is designed and 
built to insure fast, efficient, and safe load handling. That’s why you see 
more Chicago Tramrail Jib Cranes at work ... and more being 
installed every day. 

Chicago Tramrail Jib Cranes are made in more than 12 types; capacities 
to 7% tons, spans to 22 ft., with heights and mounting details to svit your 
application. Write for complete Jib Crane Catalog. 


CHICAGO TRAMRAIL CORPORATION 
1324 SOUTH KOSTNER AVENUE, CHICAGO 23, ILLINOIS 





Honeywell 
H 

“We have a basic philosophy here at 

MINNEAPOLIS-HONEYWELL. As control 

specialists, we've learned that it is our 

specialist's approach to design, installation and service that enables our 

controls and instruments to do their best in operation. 


"We feel the same way about elevators. We have 4 OTIS Passenger Elevators 
and 6 OTIS Freight Elevators in our Minneapolis plants. We know that they'd 
end up as strangely mixed breeds if we attempted their maintenance — 
because a careful study of the OTIS specialist's approach to maintenance has 
convinced us that only OTIS can keep our elevators running like new."’ 


What is the OTIS specialist's approach to elevator maintenance? 
It is MEN ... MATERIALS . . . METHODS. 


MEN: Elevator maintenance is no one-man job. It is an organization task 
requiring experts in many lines. No individual, even if he devoted his entire time 
to the job, could do it properly. It calls for men with an unusual combination 
of skills plus long OTIS training in studying parts, assemblies, functions, 
replacement procedures, testing and adjusting. Some degree of elevator 
complexity can be gleaned from the illustration at the right. 


MATERIALS: Original OTIS parts and specially designed OTIS maintenance 
equipment are within one hour of 90% of all OTIS elevators in the U. S. for use 
in scheduled replacements—and to hold emergency shutdowns to a minimum. 


METHODS: With more than 40,000 elevators under OTIS maintenance, 
OTIS has developed an actuarial procedure that replaces wearing parts well 
in advance of their breakdown point to hold shutdown to an absolute 
minimum and assure the highest possible safety. 


THAT KEEPS ELEVATORS RUNNING LIKE NEW 





OTIS ELEVATOR COMPANY+ 260 ELEVENTH AVENUE + NEW YORK I, N.Y. 
OFFICES IN 297 CITIES ACROSS THE UNITED STATES AND CANADA 
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High-Level Lighting Boosts Production as Well as the Quality of Delicate Meters 


CONTROLLED ENVIRONMENT com- 
bined with lighting levels of 300 
ft-c, has boosted quality 100 per 
cent, output 50 per cent and cut 
production costs 20 per cent at the 
Hickok Electric Instrument Co., 
Cleveland, Ohio. 

The room is pressurized at a 
constant level. With 4 psi higher 
pressure than other areas, dust is 
kept from entering windows and 
doors, temperature is held at 75 F 
and humidity at 45 per cent. 

A luminous ceiling provides well 
diffused, high-level lighting to the 
modern desk-like assembly line 
where delicate meters are produced 
for aircraft, missiles and space 
vehicles. The eye loupes formerly 
required for the assembly work need 
now be used only for final visual 
checks. 

Lighting is provided by con- 
tinuous rows of two-lamp, 8-ft, cool 
white, high output lamps used be- 
hind a vinyl plastic ceiling. The 
area is approximately 30 ft by 50 











oe 2 


Luminous ceiling in controlled environment room gives lighting level of 300 ft-c. 


ft with a 10-ft ceiling. Reflectances 
are 70 per cent for the walls, 20 
per cent for the bench tops and 10 


per cent for the floors. From a re- 
lease of General Electi :¢ Co., Cleve- 
land, Ohio. 





Special Eye-Catching Cigarette Containers Help Smokers Keep Plant Safe, 


WHEN REPUBLIC Aviation Corp. 
approved smoking in its Farming- 
dale, L. 1. plant, the need for ciga- 
rette butt containers was obvious, 
but finding the right kind was a 
headache. Office-type urns were too 
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On entering No Smoking area, worker 
uses specially-designed cigarette pail. 
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expensive and failed to stand up to 
rough shop service. 

Following Republic’s specifica- 
tions, a 5-gal, 26-gage steel pail 
was developed. A red, white and 
black design with the words “Ciga- 
rette Ends” in red letters on a white 
panel, was silk-screened on it, mak- 
ing the container’s function obvious 
and eye-catching. 

Total cost of the pail including 
painting and a rust-inhibiting lining 
is under 90 cents each. Like many 
plants, Republic receives a wide 
variety of products from suppliers 
in similar 5-gallon pails, and had 
earlier tried converting these for 
cigarettes, but cleaning in a strip- 
ping solution and repainting with 
the design proved costly. 

Republic tops each pail with a 
shallow wire cone designed to ad- 
mit cigarette ends but screen out 
paper and other inflammables. Filled 
with sand, the assemblies are spotted 
around the plant in appropriate lo- 


Neat 


cations, with extra cans in areas of 
heaviest travel and at the margins 
of no-smoking areas. Simple avail- 
ability of the containers insures their 
use, with marked improvement in 
safety and plant cleanliness. 

Cleaning is handled easily with 
a simple strainer device. Experience 
with the butt cans has been so satis- 
factory that Republic now also uses 
similar cans, painted the same as its 
55-gallon rubbish drums, as waste- 
paper baskets in the plant areas. 
From a release of Jones and Laugh- 
lin Steel Corp., Pittsburgh, Pa. 


Metal Finger Detects 
Reversed Roller Feeding 


A DEVICE TO DETECT the reverse 
feeding of tapered rollers into roller 
grinding machines has been installed 
at our Columbus, Ohio, Railway 
Bearing Plant. 

The device, a metal finger, is a 

(Continued on page 42) 
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“‘Explosion-proof EX | T signs ! 


Where do you expect me to get them ?’’ 


Look in your Crouse-Hinds catalog, of course. There’s nearly every- 
thing you could want for hazardous areas listed there. Nine different types 
of explosion-proof telephones... . horns, bells, clocks, pilot lights, instrument 
enclosures, gauge lights. Even X-Ray film illuminators. And, of course, 
modern designs in all the familiar explosion-proof motor controls, switches, 

plugs, receptacles, panel boards and lighting fixtures. UL-listed for 
every Class and Group in Article 500, National Electrical Code. 


So, whether you're looking for conventional or out-of- 
the-ordinary explosion-proof electrical devices, contact 
Crouse-Hinds. If you design, buy or work with hazardous- 
area equipment, a Crouse-Hinds catalog should be on your 
desk. Ask your Crouse-Hinds Representative. 





As you can see, they found the explosion-proof 
exit sign. It’s Crouse-Hinds No. EVA139. CROW. HMIKi Ds 


oiedieal NEW YORK 





OFFICES: Atlonta Baton Rouge Birmingham Boston Buffalo Chorlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indi Kansos City 
los Angeles Milwaukee New Orleans New York Omaha Putedclotie Prntterss Portland, Ore. St.lous St. Povl Salt Lake City San Francisco teamle "Yeoe Washington 


RaPRONNDOTATOUEDS aibecy Baltimore Reading, Pa. Richmond, Va. 
Domex, Mexico City, D.F. Peterco, See Pavic, Brazil 
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supplement to the roller feeding line 
and prevents reversed rollers from 
entering the machine. The smaller 
end of the tapered roller must enter 
the grinder first. When it reaches the 
metal finger, the finger rides up the 
taper and drops back in position. If 
the roller is reversed, the large end 
of the taper hits the finger and is 
stopped. It is then removed by hand 
and the operation continues. 

Prior to the installation of the 
new device, a roller would occa- 
sionally reverse itself as it came into 
the conveyor which feeds the grind- 
er. When it entered the loading tube, 
it jammed the loading fixture. The 
machine had to be stopped so the 
reversed roller could be removed. 

On occasion, a roller would enter 
the grinder in a reversed position, 
resulting in damage to the feed 
wheel and to the grinding wheel. 
Production had to stop while repairs 
were made. 

This new method of detection has 
eliminated this type of production 
stoppage, which means considerable 


Metal finger quickly detects reversed 
rollers feeding into the roller grinders. 


savings in downtime and reduction 
in maintenance. From a release of 
Timken Roller Bearing Co., Canton, 
Ohio. 


Winter Operation of 
Cooling Towers 


WHEN AIR conditioning systems 
require the use of cooling towers 
or evaporative condensers during 
winter weather, ice formation and 
freezing damage can be minimized 
by simple changes in the method of 





Cut Work Space 50 Per Cent With Modular Bins 


Use of modular parts-bins in two sizes mounted on “lazy susan” has cut bench 
space used by operators nearly 50 per cent at Allen B. Dumont Co., Clifton, 
N.J. (From a release of Bathey Manufacturing Company, Plymouth, Mich.) 
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operation. Three schemes for winter 
operation are suggested: 

a. Normal circulation with both 
sprays and fan in operation. 

b. Sprays on but fan off. 

c. Neither sprays nor fan oper- 
ating. Water flow is bypassed 
through the pan of the cooling 
tower. 

Some installations make use of 
all three of the above procedures 
at different times. Or, the procedures 
are modified by using the cooling 
water temperature to control a 
thermostatic valve which varies the 
amounts of the circulating water 
going to the sprays and to the pan. 

The prevention of freezing in ex- 
posed circulating water lines when 
the tower or condenser is not being 
operated can best be accomplished 
by mechanical methods. One tech- 
nique is to use a dump or surge 
tank indoors. The equipment is ar- 
ranged so that every time it is shut 
down or every time the water tem- 
perature falls below a_ specified 
minimum, say 35 F, the contents of 
the outside portions of the system 
drain into the surge tank. 

In such installations during win- 
ter operation, cooling tower pan or 
evaporative condenser does not con- 
tain the same depth of water as 
during summer operation. Instead, 
the pan drains completely as soon 
as the circulating water flow is shut 
off. 

A second technique for protection 
of exposed water lines from freezing 
is to wind about them thin copper 
steam tubing or electrical resistance 
wire, and to cover this with insula- 
tion. The lines can then be heated 
by steam or electricity, controlling 
the application of the heat with a 
thermostat or valve located at the 
coolest spot in the system. 

Such installations are generally 
set to start the heat when the water 
reaches about 35 F and to shut it 
off when the water gets to about 
40 F. It is usually not necessary to 
protect the cooling tower pan since 
the formation of ice in it will cause 
no damage, although the pan can 
be heated by the same method in 
order to insure against freezing com- 
pletely. 

The addition of glycol anti-freeze 
is not entirely practicable, for under 
certain conditions the glycol may 
react with chemicals that have been 
added to the cooling water for pro- 

(Continued on page 44) 
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FORGED STEEL wrecrat sear 
ER AND GAUGE LINE VALVES 


Union Bonnet, Screw Bonnet 
and No Bonnet Types 


Service proved Vogt GP Forged 
steel valves are the choice of lead- 
ing meter and gauge Manufac- 
turers for top performance and un- 
failing reliability. 


They are available in sizes from 
1,” to 2” of carbon steel for gen- 
eral purpose duty and of all-stain- 
less where highly corrosive liquids 


are involved. All stems are one- 
piece 13% Chrome Stainless Steel 
with fine pitch threads for accurate 
regulation of flow. Special pack- 
ing is furnished when specified. 


Catalog F-10 contains the 
complete Vogt line of 
valves, fittings, flanges and 
unions. Available upon 
request on your letterhead. 


Address Dept. 24A-FPLE 


HENRY VOGT MACHINE CO., P. O. Box 1918, Lovisville 1, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dalles, Camden, N. J., 
St. Lowis, Charleston, W. Va., Los Angeles. 


VALVES, FITTINGS, FLANGES and UNIONS 
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“Call FOSTER 
for track... PLUS” 














Whether you call for a big shipment of “high iron” or 
a single guard rail, Foster gives you track “plus’—all 
the rail you need, and all the accessories and tools to 
complete the job. 
You can get any standard rail sections including 
lower-cost Foster Quality Relayers, frogs, switches, tie- 
plates, accessories, tool cars and dollies, hand tools, 
gauges, levels and other track items including CRANE 
RAIL. We will also supply steel-sheet piling and con- 
struction products for maintenance-of-way. 
Another “plus”: Foster’s warehouses are located all 
over the country, all carry large stocks. So you get 
the advantage of “complete package” shipments, lower 
freight rates, prompt deliveries. For assistance in order- 
ing, call the Foster Track Specialist near you. 
Write L. B. FOSTER CO. for Track Catalog PE-10 
Pittsburgh 30 - New York 7 + Chicago 4 + Houston 2 
Los Angeles 5 + Atlanta 8 + Cleveland 35 


aster From Foster 


Pipe - Piling - Rail 
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tection of the equipment against 
corrosion or scale formation. Spe- 
cial measures are needed to keep 
enough glycol in these cooling sys- 
tems to be effective and these meas- 
ures may make its use costly. From 
a release of Water Service Labora- 
tories, Inc., New York, N.Y. 


Neat Feat 


At Northrop Aircraft, Inc., air hammer 
is used with hose that stretches, recoils 
like telephone cord. Hose has quick- 
disconnect fittings for use with port- 
able tools. (From a release of Nycoil 
Company, Westfield, New Jersey.) 


Lead Pellets Keep Wall in Place 


LEAD PELLETS were used in a 
building in Montgomery, Ala., to 
space cast stone blocks and equalize 
bearing stresses, thus preventing 
mortar joints moving from the true 
horizontal or vertical. 

Set in place after the mortar had 
been applied to the block, these 
pellets, two to four of them depend- 
ing on location and bearing stress, 
take the weight of the masonry 
above, deforming just enough to 
bring them all into bearing. Should 
slight foundation movements shift 
the balance of the load, the pellets 
will flow a bit so that any local 
stress concentrations will not crack 
the wall. 

About 2000 pellets were used to 
wedge stone anchors tightly into the 
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Rated 2300- to 4600-volts for 
a-c motors up to 3000 hp. 


MOTOR 


CONTROL 


1¢ 
a” 
—_ = - 
a2 «~~ 
—_— 
yee, 
. on 
ime t a 


A draw-out contactor which automatically 
connects or disconnects as it is rolled in or 
out of the enclosure! 


This is just one of the revolutionary 
design features in General Electric’s new 
Limitamp motor control ...a new design 
which cuts installation time in half! 


During installation the contactor is easily 
withdrawn, leaving ample room to enter the 
enclosure, pull both motor and incoming 
power cables and make connections. When 
cables are connected, barriers are placed in 
position to seal off incoming line cable and 
a-c bus. The motor cable—located in its 
own raceway—is completely accessible 
when the starter is de-energized. 


* Reg. Trade-mark of General Electric Company 





As the contactor is rolled back in, stab-on 
contacts automatically plug the de- 
energized power circuit. At the same time, 
control power is automatically engaged. 
Installation time is held to a minimum. 


into 


Ask your G-E Apparatus Sales Engineer 
about other advanced-design installation, 
operation, performance and maintenance 
features of new Limitamp control. Or, write 
Sect. 783-11, General Electric Co., Sche- 
nectady, N. Y. for Bulletin GEA-6893. In- 
dustry Control Dept., Salem, Va 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 
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Now—A unitized power pack for 
maintenance free 
switchgear tripping and control! 


Utilities and industrial plants can greatly increase their margin of reliability and pro- 
tection for switchgear and control equipment by using C & D’s AutoCal* unitized 
Power-Pack. 

Here’s a dependable, high-capacity power package specifically built for tripping and 
control that pairs a simple, compact, C & D AutoReg® Silicon charger with powerful, 
lead-calcium grid controi batteries. No adjustment or manual switching is required. 

The charger is a completely automatic, constant voltage, current limiting unit. It 
regulates DC output voltage within +1% in floating range over an AC input variation 
of +10%. The silicon rectifying element has no known aging characteristics. Con- 
sequently, there are no aging taps and the attendant adjustment of these is eliminated. 
AutoCal has no moving parts and it utilizes a standard 115 volt, 60-cycle, single phase 
outlet as a power source. 

PlastiCal® batteries** have extra thick positive plates (0.266"). They provide a high 
one minute rate. Lead calcium grid batteries require 1/5 to 1/10 as much current to 
maintain a fully charged condition as do conventional batteries. Consequently, there is 
so little electrolysis of water occurring that the batteries need be watered only once a year. 

The combination of a C & D AutoReg charger and PlastiCal battery gives you self- 
protected charging .. . instantaneous peak power on demand... and long trouble free life. 


Get the full details—write for Bulletin AR-102 today ! 


CHOICE OF MOUNTINGS 
1 
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CUBICLE MOUNTING. WALL MOUNTING, RELAY RACK MOUNTING, WEATHER-PROOF OUT- 


Most populor method 
mounts AvtoCe! on the 
door of associated 
breoker cubicle. 


Cherger moy be woll 
mounted neor bank of in- 
door switchgear. 


Chorger is available with 
front panel for standord 
19” reloy rock. 





DOOR MOUNTING. Both 
charger ond botteries fit 
in a weather-proof cabinet 
for vse with ovtdoor 
switchgear. 








rt.zno HSATTTERIELC = 
of Conshohocken, Sr... itica, Ind. 
ar 


OM THE ELSECTHRIC AUTOLITE CoO. 


Manutacturers of Slyver-Clad® industrial Batteries + PlastiCell* and PlastiCal® Batteries for Communications, Control, and 
Auxiliary Power + Producers of AutoReg® Silicon Chargers and AutoCal’ Charger-Battery Combinations 
*Trademark, C & D Batteries Div. The Electric Autolite Co. 
**Designed for 25 year life 
For more facts circle 529 on Reply Card 





_ PLANT ENGINEERS’ 


DIGEST 


(Digest begins on poge 








Tiny lead pellets, arrow, are used to 
keep cast stone wall properly aligned. 


Y2-in. reglet cast ‘nto the top edge 
of the stone. Anchors %-in. thick 
allow for any adjustment needed in 
anchoring the blocks to the wall be- 
hind them. The lead pellets offer 
a quick and permanent way of ad- 
justing the anchor position. From 
Lead, published by Lead Industries 
Association, New York, N.Y. 


Handy Lockers 


A RECENT INSTALLATION of em- 
ployee lockers in the Newark, Del., 
automobile assembly plant of Chry- 
sler Corp. was planned to fill a need 
for simplified maintenance, im- 
proved security, and easier access 
from working areas. 

Convenient location was impor- 


Lockers are installed near work areas. 


PLANT ENGINEERING 





NEW, BETTER WAY TO SOLVE 
ANY PIPE MOTION PROBLEM 














; 
: 
: 
Solving shock motion Preventing valve damage 
and misalignment vibration stress on 
elamelae] sMmislae l= compressor 
ee al en | - —A a —_— _— 
a 
Sie 
' 
Solving piping Correcting for thermal 
space problem on growth on coke oven 
de-waxing filter gas connectors o 
———————————— 
ts 
Correcting for Correcting for 


random motion on 


ig -cemelaelor: Ralale Mailehalolamels 
asphalt feed-line 


single platen press 


The one sure way to receive expert counsel 
on any pipe motion problem is to call your 
Flexonics PMS distributor. He is thor- 
oughly experienced in all flexible metal 


i at 
e exonics hose applications. Let him analyze your 


need and make recommendations. He car- 


7 
= 
J For expert service on all Pipe 
~ Motion Problems call your authorized 


ries a broad metal hose inventory .. . 
has the facilities for fabricating complete 
assemblies to your specifications. This 
means quick . . . responsible service from 

ON one local source. Find him in your tele- 
phone directory under “Hose” or “Hose, 
Metal”. . . or write 


eerperetier 

’ 1316 Sewth Third Avenue, Maywood, Iilinois 
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EXPERIENCED 
TECHNICAL HELP on 
Roller Chain Applications 


PROMPT SERVICE 
from Complete Stocks 


call your local 
DIAMOND CHAIN Distributor 


kp Your Diamonp Distributor can help you work out 
efficient, cost-cutting roller chain installations for power trans- 
fer, precision timing and conveying applications. He has, in 
stock, a good selection of DIAMOND roller chain and sprockets. 
He maintains large stocks of spare parts—connecting links, 
roller links—individually packaged in weatherproof, trans- 
parent plastic bags for easy shelving and identification. 


Coast-to-Coast Sales and Service — Call your Diamonp Distributor 
for prompt service for all your roller chain needs. Look under 
“Chains”’ or “‘Chains, Roller’ in the Yellow Pages of your 
phone book . . . or write direct to DiaMonp for his name. 


Catalogs and Engineering Service Your Diamonp Distributor can 
supply you with catalogs giving full information on roller 
chain and sprockets. Factory engineering service on special 
problems is also available through your D1AMonp Distributor. 


DIAMOND CHAIN COMPANY, INC. 


A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES 
Dept. 614 * 402 Kentucky Avenue, Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 


[2] 
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tant, so the lockers were placed 
in clusters throughout the plant. 
Each cluster is situated near a work- 
ing area; thus employees may quick- 
ly reach their clothes and personal 
items. Ail lockers are the two-per- 
son type. Full height, they take half 
the space of a single unit locker. 
This feature was important due to 
limited floor space. 

Good ventilation was another 
requisite. All lockers have large, 
grilled openings in the doors to 
admit air. The grill openings, in 
addition, provide a means of carry- 
ing out routine inspections, made 
to insure sanitation and also to dis- 
courage the storage of tools and 
parts away from their customary 
locations. 

Housekeeping is simplified since 
the lockers’ sloping tops prevent 
the accumulation of trash. From a 
release of Penco Div., Alan Wood 
Steel Co., Oaks, Pa. 


For Better Heat Treating 


Spacer springs of die steel inserted 
top and bottom of coiled thin-gage 
aluminum sheets help prevent warpage, 
weak spots, other damage during heat- 
treating cycle. (From a release of 
Boeing Airplane Co., Seattle, Wash.) 


New Theory of tron Rusting 


SCIENTISTS at our research lab- 
oratories have suggested that corro- 
sion in iron is caused by hydrogen 
ions, or protons. In a series of ex- 
periments that eliminated conditions 
required for electrochemical reac- 
tions, the complex rusting of iron 
was reduced to its simplest atomic 
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IMPROVING | 
FEEDS AND FINISHES... 


WITH ESSO LUBES 


1. NEBULA® EP GREASE helps bearings run true longer .. . 
maintains precision running of plain and anti-friction bearings. Ex- 
ceptional for its stable consistency, oxidation resistance and load- 
carrying ability throughout a wide temperature range. 


2. KUTWELL® EP 66 CUTTING OIL speeds fine finishes . 
increases tool life; permits higher speeds and deeper cuts. Leaves an 
easy-to-see film for highly efficient lubrication. Contains a bactericide 
to keep emulsions sweet smelling and serviceable for longer periods. 


3. FEBIS® K LUBRICANTS insure smooth-sliding ways . . . boost 
precision by eliminating “stick-slip” movement. These lubes actually 
make static friction less than sliding friction; easily pass the stick- 
slip test. 


There’s a complete line of specialized 
Esso Lubricants to help improve your 
operations. Contact your local Esso 
office or write: Esso Standard, 
Division of Humble Oil & Refining 
Company, 15 West 5ist Street, New 
York 19, New York. 


In Industry after industry..."ESSO RESEARCH works wonders with oil” 
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AJAX FLEXIBLE 
COUPLINGS 


Hours are saved by one of America’s fore- 
most motor manufacturers because of the 
quick hook-up made possible by AJAX 
Flexible Couplings. Their quick connect 
and disconnect provides practically instant 
engagement and disengagement between 
motors and dynamometeis. 

AJAX Rubber-Cushioned, Sleeve Bearing 
design also saves line-up time and eliminates end-float problems. Motors 
being tested range from 40 to 150 HP. 

Write for complete information on AJAX Rubber- 
Cushioned and Dihedral Gear Type Couplings. 


AJAX FLEXIBLE COUPLING CO. INC. 


100 Portage Road Westfield, N. Y. 
Representatives in Principal Cities 
IN CANADA — The Alexander Fleck Lid., Ottawa 





Cross Section of AJAX Rubber- 
Cushioned, Sleeve Bearing Coupling. 
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processes. Pure iron wires about the 
thickness of a fine sewing thread, 
were reacted with oxygen and 
water vapor at high temperatures 
(835 F) under closely controlled 
conditions. The resulting minute 
scale corrosion was studied under 
an electron microscope. 

The scientists report that with 
dry oxygen the iron forms a pro- 
tective oxide coating from which 
grow billions of tiny round oxide . 
whiskers less than one-millionth of 
an inch in diameter and 30-mil- 
lionths of an inch high. 

The wires were then reacted un- 
der identical conditions except that 
water vapor was substituted for the 
dry oxygen atmosphere. 

As a result of the experiments, 
two control measures which must 
be considered in addition to elec- 
trochemical effects that are involved 
in iron rusting, have been identified: 
Hydrogen must be prevented from 
entering the metal, and the growth 
of localized reaction sites must be 
inhibited by the addition of suitable 
alloying elements to the iron. From 
a release of Westinghouse Electric 
Corp., Pittsburgh, Pa. 












































Rigid Plastic Stack 
Exhausts Corrosive Fumes 


















Rigid vinyl stack that will exhaust cor- 
rosive fumes from automatic plater, is 
swung into place. Stack, 36 in. diam, 
%-in. thick, is expected to last ap- 
proximately 15 years. (From a release 
of B. F. Goodrich Company, Akron, O.) 

(Digest continued on page 290) 
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m> Joy design means: 


ADJUSTABLE BLAL 





THE MOST 
EFFICIENT MEANS 7 
FOR VARYING 
FAN OUTPUT 


Blade pitch on Joy Axivane Fans can be adjusted very easily. This means that the Blade pitch can be adjusted 
output of the fans can be varied over a range of + 20% without loss of fan efficiency, by loosening one nut, re-set- 
and therefore with minimum power consumption. And there are no efficiency losses — “gpa ~ Dae yank age 
such as are encountered with dampers and variable inlet vanes. (Where efficiency retightening the nut. — 
losses may be tolerated, the volumetric output may be changed by as much as 400%.) 

Ventilating system efficiency is increased with Joy vaneaxial type fans, since they 
maintain the straight-through flow of air. Motors are mounted inside the fans and 
the fans become part of the ductwork. This direct drive also saves space and 
installation costs. 

Joy Axivane Fans are designed to provide top performance in moving air, 
particularly where large volumes or high pressures are involved. The adjustable 
blade feature can save you a great deal of money in situations where the air re- 
quirements fluctuate, or are difficult to calculate. For complete details, write for 
Bulletin 1216-15. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY 


» g Joy Manufacturing Company 
—<_ kd re, & (©) Oliver Building, Pittsburgh 22, Pa. 
s=<By, aon In Canada: Joy Manufacturing Company 


Dust Collectors | Reciprocating & Dynamic Compressors | Blowers | (Canada) Limited, Galt, Onterio 
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control center 


panelboard 
enclosed circuit breaker 


New and exclusive from Federal Pacific—Rotary Handle 


circuit breakers—the simplest, safest molded case breakers 


in the industry. Here is the one sure way to eliminate 
troublesome mechanical linkages . . . to forget all external 
mechanisms. . . to be absolutely certain of positive opera- 
tion and true handle indication. Integral cylinder lock and 
locking ring for up to three padlocks are standard on all 
breakers. Federal Pacific breokers can be locked “on” or 
“off” independent of door position. Four frame sizes—15 
to 800 amperes—meet all requirements for panelboards, 
switchboards, control centers and individually enclosed 
circuit breakers. Write for Bulletin 1425, Dept. FP-4, 
Federal Pacific Electric Company, Newark 1, New Jersey. 
FEDERAL PACIFIC ELECTR OMPANY 
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growth through creative energy 








Universal-Cyclops equips new Coshocton plant with 
PERFECTION scHwanx as Infra-Red Heaters 


' Comfort Plus 


Firal ¢< © 
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After an extensive investigation of all types and methods of space 
heating, Universal-Cyclops Steel Corporation chose Perfection 
Schwank Gas Infra-Red Heaters as the best available method of 
heating their new ultra modern stainless strip steel plant at Coshocton, 
Ohio. They have installed Perfection Schwank Heaters exclusively 
except for office areas and use (352) 48,000 BTU units to maintain 
a constant temperature of 65°F. over a high bay floor area of 
320,000 square feet. These units provide silent and trouble-free 
operation. In addition, the working conditions maintained by these 
heaters, uniform temperature, warm floors and machinery, and 
cleanliness are a boom to production and a great asset in the close 
tolerance, fine finish operation to produce Universai-Cyclops high 
quality stainless steel. 

Satisfaction such as this is standard among the more than 25,000 
enthusiastic users of Perfection Schwank Gas Infra-Red Heaters. 


Call, write or wire for complete information 


CASE HISTORY 


oy 


: % » ¥eubs 


80’ Wide, 785’ long, 52’ high main bay of Universal-Cyclops 
Coshocton Plant. The entire plant (exclusive of office space) is 
heated by Perfection Schwank Gas Infra-Red Heaters; has 
concrete floors, insulated steel roof and non-insulated walls 


Approved by 
A.G.A., 
Underwriters 
C.G.A. and C.S.A 


Under Schwenk U.S. Potents 2,775,294 and 2,870,830 and pending applications 


/\PERFECTIOIN 1135 Ivanhoe Rd., Cleveland 10, Ohio 


division of Hupp Corporation / licensee of American Infra-Red Radiant Co, 








Alan Wood Super Diamond floor plate 
is readily welded 


Here’s a rugged, heavy-duty floor plate that can be easily and 
quickly welded with ordinary equipment. It can be fabricated 
and easily matched . . . will wear indefinitely. The unique 
arrangement of the pattern allows you to bend or cut A. W. 
Super Diamond any place. 


Super Diamond has many benefits: available nationwide from 
warehouses . . . easily swept, hosed or mopped, from any di- 
rection, with no pockets to hold dirt . . . safe, non-skid footing. 


For easy fabrication .. . for long wear . . . for easy installation 
. specify Alan Wood Super Diamond. Write for Bulletin 


SD-S3. 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. - STEEL PRODUCERS WITH THE CUSTOMER IN MIND eS 


DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia « New York « LosAngeles «+ Boston «¢ Atlanta 
Cincinnati « Cleveland « Detroit « Houston ¢ Pittsburgh « Richmond « St. Paul « San Francisco e Seattle 


Montreal, Toronto and Vancouver, Canada—A. C. Leslie & Co., Ltd. 
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Over the last 50 years, engineers of more than 
16,000 steam plants have specified and used Y arway 


Seatless Blow-Off Valves. 
* Why? 


They know that. . 
Savings in maintenance costs . . 
Freedom from boiler outages . . . 


. 
ec | n ea in rs have repaid over and over again the cost of Yarways! 
How? 


Exclusive Yarway “Seatless” valve design means . . . 
NO SEAT TO SCORE, WEAR, CLOG OR LEAK! 


4 A n be If you are planning purchase of a new boiler, or 
modernization of present boilers, insist on protecting 
a I Se 


your investment with Yarway blow-off valves. 





Write for Yarway Bulletin B-427. 


Af 0 n g oq YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OF FICES IN PRINCIPAL CITIES 


t 


FULL 
FREE 
DISCHARGE 
NO SEAT 
TO SCORE, 
WEAR, CLOG 
OR LEAK 
DROP TIGHT 
SHUT-OFF 
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Typical installation of 
Yarway Seatless Blow-Off Valves 





W OF MANY B8ROSINCORPORATED SPRINGFIELD BOILER 
nite nt oh CLEAVER-BROOKS CO. STRUTHERS-WELLS CORP A MARK OF QUALITY 


BOILER MANUFACTURERS 
DIXON BOILER WORKS THE TITUSVILLE IRON WORKS CO é 
STANDARDIZING ON QUALITY Erie CiTY IRON WORKS HENRY VOGT MACHINE CO., INC IN STEAM ENGINEERING 
YARWAY BLOW-OFF VALVES _ E. KEELER COMPANY THE WICKES CORPORATION 
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Long Low Building Provides Uninterrupted, 


Long building protects cables during sheathing operation. 
Completed cables are wound on reels in building at left. 


To PROVIDE an _ uninterrupted 
weatherproof run for applying alu- 
minum sheath to electrical cable 
assemblies, the Okonite Company, a 
subsidiary of Kennecott Copper 
Corporation, erected a steel build- 
ing with unusual proportions. The 
building is approximately six feet 
wide, eight feet high but stretches 
1100 ft from one end to the other. 


SOLUTION to the problem of in- 
stalling and maintaining a luminous 
ceiling over a 27-ft escalator well 
at the new Kaiser Center, Oakland, 
California, was provided by a 36-ft 
span folding truss aluminum scaf- 
fold. Erected in just 10 minutes, 
the bridge eliminates the time-con- 
suming erection of a complicated 
rig of ladders based around the es- 
calator at the floor of the well. 

With supporting end frames on 
wheels, the scaffold is an assembly 
of three 12-ft folding sections form- 
ing two vertical trusses. 

Purchased by Kaiser engineers 
for routine lamp replacement, the 
aluminum scaffold was manufac- 

(Continued on page 60) 


The long building permits decoil- 
ing of complete lengths of aluminum 
sheathing to insert the cable cores. 

At one end of the long building, 
a slightly larger single-slope struc- 
ture houses the let-off equipment 
for the cable sheathing operation. 
At the other end, a gable-roof steel 
building, 50 by 100 ft, houses the 
take-up machinery for rewinding. 


Edited by Vern Kempf 


Weatherproof Run for Cable Sheathing Operation 


Interior of tunnel-like steel building. 1100 ft long, showing 
cable being prepared for pull into sheathing laid on floor. 


Although originally used for ex- 
perimental projects involving de- 
fense applications of the air-dielec- 
tric cables, various types of elec- 
trical power and control cables of 
more standard designs have been 
sheathed in this operation. All three 
steel buildings were furnished by 
Armco Drainage and Metal Prod- 
ucts, Inc. 


Aluminum bridge type truss scaffold structure, 36 ft wide, spans open escalator 
well to speed installation and permit routine maintenance of luminous ceiling. 
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SILICONE NEWS from Dow Corning 


Now I’m In Little League 





Since We’ve Converted “Down-time” to 
“Spare-time” by Specifying Silicones 


Three years ago, when Little League baseball was organized in our com- 
munity, I was interested. Because I’m a family man with three boys, and 
I'd been a fair ball player, | was asked to manage a team. I wanted to 
help, but with my job, I knew I wouldn’t have the time. 


You see, I’m maintenance manager at the local foundry and metal working 
plant. We have more than 1500 integral horsepower motors. When a 
motor burns out, it has to be replaced immediately. With the increased 
frequency of failure in the summer... plant temperatures skyrocket... 
my time is not my own. 


One day I saw a Dow Corning advertisement about silicone insulated 
motors. I wrote them and got all the information... technical data, too. 
After studying the material, | suggested to management we run our own 
life tests by having our problem motors rewound with silicones instead of 
with Class B insulation, as we were doing. 





Result: we now specify silicone insulation 
in all of our motors exposed to heavy duty 
cycles, shock loads, frequent start-stop- 
reverse operation, high ambient tempera- 
tures and humidity. Savings are around 
$5000 a year . . . not counting the savings 
in production and maintenance time. 


The sharp reduction in motor maintenance 
has given me some free time. This summer 
I managed a Little League team. By the 
way, my oldest boy looks great at second 
base, and he’s no slouch at the plate. 


Say, why don’t you write Dow Corning for 
their literature on silicone insulated motors 
and transformers? I’m glad I did. 


(This fictional story is based on actual 
plant experience with silicone insulation. 
Name provided on request.) 





For information on 
silicone insulated motors, 


write Dept. 3210 


ATLANTA BOSTON cHIicaGco 


CLEVELAND 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D.C 
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tured by Up-Right Scaffolds, Ber- 
keley, California. When not in use, 
the bridge folds down to a compact 
assembly and is transported 400 ft 
by hand truck to a storage area. 





Scooters Move Guards Faster 


KEEPING an hourly security pa- 
trol of its 6,000,000 sq ft plant in 
East Pittsburgh, Pa., was becoming 
a troublesome and costly problem 
for Westinghouse Electric Corp. 
The hourly patrol was required in 
all idle sections whenever a shift 
was changed. Also it was necessary 
to have a large security force when 
the plant was idle on Saturdays, 
Sundays and holidays. 

To solve this problem, Westing- 
house requested permission from its 
insurance underwriter to give the 
guards some means of transporta- 
tion to assist them in covering their 
assigned territories. After the in- 
surance underwriter agreed to this, 
the company investigated the many 


Electric truck with average speed of 
eight mph enables guard to cover three 
times as much area as he could on foot. 


different types of vehicles available. 

One-passenger electric trucks 
manufactured by Cushman Motors, 
Lincoln, Nebraska, were selected by 
the company. Westinghouse now has 
10 of these units at a total cost of 
less than $11,000. This price in- 
cluded modifications to the frames 
to allow them to carry a heavier 
than standard battery and facilities 
for recharging. 

Plant Engineer C. J. Zetler, Jr. 
said, “We have used the one-pas- 
senger electric Cushman Trucksters 





for four years now and have had 
no problems with them whatsoever. 
Our maintenance costs with these 
vehicles have been surprisingly 
low.” Average speed of the trucks 
is eight mph which enables a guard 
to cover three times as much area 
as he could on foot. 


Bins Slash Handling Costs 


INSTALLATION of bulk material 
handling containers is saving the 
Nestle Company over two man- 
days per shift at its Marysville, 
Ohio plant. The installation, engi- 
neered and fabricated by Tote Sys- 
tem Inc., of Beatrice, Nebraska, is 
also saving half of the warehouse 
space formerly required for storing 
milk powder products. 

Prior to installing the 120 bins, 
Nestle was storing the dried milk 
powders in two large stainless steel 
tanks and a number of steel bar- 
rels. To dump the barrels into proc- 
essing required an absolute mini- 
mum of three men. Increases in 
production necessarily meant com- 
mensurate increases in manual 
labor. 

With the Tote System, one man 
handles the entire job and also 


(Continued on page $2) 


Various Control Setups Permit Flexibility In Operating Split-Wind Blowing System 


STEEL MILL engineers have found 
many opportunities for more effi- 
cient use of modern high-capacity 
turbo-blowers by combining them 
in split-wind blowing systems. This 
is a system where one or more 
blowers supply blast air to two or 
more blast furnaces. 

A split-wind system, controlled 
from a graphic panel, is providing 
this high-efficiency, money saving 
operation at the Gary Works of 
the U. S. Steel Corporation. From 
this panel, operators have central- 
ized control of four blowers that 
can provide blast air to four fur- 
naces. 

Designed and manufactured by 
Hagan Chemicals & Controls, Inc.., 
the control system normally oper- 
ates with three blowers blowing 
four furnaces with one turbo unit 
on standby. The great amount of 
flexibility possible through various 
control setups allows operators to 
achieve high blowing economies. 


60 


Graphic control panel centralizes complex split-wind blowing control involving 
distribution of blast air from four modern turbo-blowers to four blast furnaces. 
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1 thru 200 horsepower 
(other ratings 1/200 to 1 h.p.) 


““On-the-Job""' Bearing Inspection 
and Relubrication are Easy! 


RossBins & MYERS motor bearings 

are fully sealed and pre-lubricated 

to operate for years without atten- 
tion of any kind. However, when maintenance schedules 
call for bearing inspection and relubrication at shorter inter- 
vals, R&M motors cut downtime and save labor expense by 
making these inspections easy. The bearing cap on each end 
head comes off quickly when the four securing bolts are 
removed. The bearing seal, held in place by removable snap 
rings, likewise, is easily removed to expose the interior of 
the bearing. 

Easily removable bearing caps are only one of Ra&M’s 
many desirable design features. Double width bearing races 
have extra-large grease capacity . . . Mylar* insulation that 
has 8 times the dielectric strength and 35 times more mois- 
ture resistance than ordinary paper insulation . . . end 
heads offer full-height protection . . . dual-sweep ventila- 
tion assures efficient cooling. For details, write today for 
Bulletin 520 PE 


* DuPont registered trademark 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 


SPRINGFIELD, OHIO + BRANTFORD, ONTARIO 
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You can MIX without a muller; 





The muller is a very specialized piece of mixing equipment. 
It is specifically designed for use where an intensive, intimate 
blend of dry/solid, solid/solid or wetted/solid materials is 
needed. Equipment designed for mulling is manufactured 
under the trade names: CLEARFIELD, LANCASTER, 
SIMPSON MIX-MULLER and others. As a class, they are 
mixers. As a family, they are mullers. They are akin because 
they are all equipped with MULLER WHEELS. 

Trying to mull, or achieve controlled dispersion, in a ma- 
chine not equipped with MULLER WHEELS is like flying 
a tailless kite on a windy day . . . you may get it off the 
ground, but you have no control. 

The fact that you can control dispersion through the use of 
muller wheels is the reason why at least three manufacturers 
have specialized in this art for about half a century. Today, 
the need for controlled dispersion has become increasingly 
evident to processors as well as to mixer manufacturers. . . 
everybody’s got a muller. So, if you need controlled dispersion, 
it will pay you to remember that mulling is more than a mat- 
ter of semantics. What was a mixer last year . . . is not neces- 
sarily a muller this year. 

Simpson Mix-Muller Division has devoted a 12-page bulle- 
tin to the subject. It’s called the HANDBOOK ON MULL- 
ING. Why not write for a copy? Or, see it in the current 
Chemical Engineering Catalog. 


Presented in the interests of maintain- 
ing truthful presentation of-and purpose- 
ful application for, the mulling principle 
of mixing by: 


simpson M/X-MULLER vivision 


NATIONAL ENGINEERING COMPANY 
604 Machinery Hall Bidg., Chicago, Illinois 
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Discharge stations convert bins into 
self-dumping hoppers to gravity feed 
packaging line located on floor below. 


takes care of supplemental sanita- 
tion work in the area. Since the bins 
are resealed immediately after be- 
ing emptied, it is not necessary to 


clean the containers after each use. 
| 


' Com Cob Blasting 





| Cuts Cleaning Time 


SOFT ABRASIVE blast cleaning has 
proved the best degreasing system 
available for the kind of work per- 
formed at the Elliott Company, Di- 
vision of Carrier Corp., Jeannette, 
Pa. The Elliott Company manufac- 
tures steam turbines, condensers, 

| steam jet ejectors, strainers, turbo- 


| . 
| chargers and centrifugal compres- 


sors. 
Degreasing turbocharger rotor as- 


Ground corn cobs, propelled by com- 
pressed air, provide a cleaning action 





which rapidly removes grease and dirt. 
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Get 31% more filming acti 
with Dearborn’s Super Fil 


In either flake or emulsion form, Super Filmeen—a development 
of Dearborn’s research laboratories—has been proved 31% more 
active than ordinary octadeclyamine acetate . .. is not subject to 
dehydration at super-heated steam temperatures... will not 
hydrolyze to acetic acid ... remains alkaline in feed solutions. 


Prevents corrosion due to carbon dioxide or oxygen . . . effective 
when fed to boilers, feed or steam lines .. . removes deposits 
and corrosion products from heating surfaces and return lines 
... compatible with most treatment chemicals. 


Update your condensate system protection with Super Filmeen. 
Call your Dearborn engineer or write for detailed 
Technical Bulletin today! 


DEARBORN CHEMICAL COMPANY 


General Offices: Merchandise Mart, Chicago 54 - Dallas - Des Plaines, Ill. - Ft. Wayne + Honolulu 
Linden, N. J. + Los Angeles - Nashville - Omaha + Pittsburgh « Toronto - Havana « Buenos Aires 


Super Filmeen forms a non-wettable, 
monomolecular, corrosion inhibiting 
film. Note how water remains in 
droplets which roll off a Super 
Filmeen treated pipe surface. 
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semblies is one problem made spe- 
cial by the fact that it involves steel 
bushings set in aluminum. Electrol- 
ysis causes trouble when attempts 
are made to clean these with con- 
ventional liquid solvent methods. 
An effective and economical solu- 
tien to this problem was found in 
the soft abrasive degreasing system 
developed by Pangborn Corpora- 
tion, Hagerstown, Md. 

With this method the soft abra- 
sive, ground corn cobs, is propelled 
by compressed air, providing both 
a blasting and wiping action which 
removes grease, dirt and oily resi- 
due rapidly and effectively. Work is 
accomplished in a sheet metal blast 
compartment, served by a Pangborn 
veteran SiS saan eee dust collector, to confine the blast 
in the Wisconsin-Minnesota action and prevent spread of the 


area, has helped scores of — abrasive to adjacent areas. 
plants find economicel solu- ; Z 

tions to their wash-up and ; “ 

hygiene problems. Here’s j * 

rape grape me: yen Tongs Lift 37-Ton Covers Safely 
ing plant employing better 
than 3800 workers: 





Robert Foss, 


“We found this plant’s washroom costs way up! The powdered 
and liquid soaps provided in the washrooms were being wasted 
by the handfuls. Result: unsightly washbasins, slippery floors, 
excessive soap and housekeeping costs. In addition, these soaps 
proved only partially effective against the more irritating, 
difficult-to-remove soils in the plant. 


We showed them how much more effectively and economically 
SBS 60 can do the job. Formulated especially for industrial 
use, this quick-acting cream deodorant soap is virtually im- 
possible to waste ... is equally safe on face, hands or body 
and removes all the general soils found in this plant.” 


Bell covers, 20 ft high, weighing 74,000 
= . . ye eae Ib are lifted quickly and safely with 
Money-caving a Me this Se 4 four-legged automatic tongs at Mid- 
with OPERATION PINPOINT -a thought- valo-Heppenstall Company, Philadel- 
provoking presentation filled with facts phia. Covers are part of vacuum stream 
about skin hygiene and washroom main- degassing system installed in plant's 
tenance. The SBS soap counselor serving steel melting department. Tongs, man- 
ufactured by Materials Handling Divi- 
sion of Heppenstall Co., are designed 
to fit a collar welded to bell cover. 











your area can pinpoint the right soap to 
do every skin cleansing job best and at low- 
est cost in your plant. Let him show you 
OPERATION PINPOINT . . . just call ’ 
your nearest SBS office, collect. | Magnetic Belt Cures Press Jams 


the washword of indusby | INSTALLATION of magnetic con- 


: — —— veyors at Ford Motor Company’s 
AnD er fy Sharonville Plant, Cincinnati, Ohio, 
sugar beet products co. | has solved the problem of establish- 
ing dependable control of parts as 
SAGINAW, MICH. © Los Angeles, Calif. * Newark, N.J ' they are taken from presses by con- 
CANADA: Chemical By-Products, Ltd., Toronto, Ontario veyors. 
[TaN ta oye ee hey ROR id In this automatic operation, strip 
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Super COILIFE*, the new epoxy encapsu- 
lation, gives your rewound motors extra 
operating life . . . and is completely com- 
patible with Guardistor* winding protec- 
tion. It thoroughly protects against acids, 


alkalis, moisture, oil, dirt and other con- 


taminants. Super Coilife has proved 


itself in thousands of applications in 
mines, chemical plants, petroleum refin- 
eries, and other industries. With extra- 
ordinarily lowviscosity, this encapsulation 
permeates slots and interstices, thor- 
oughly protecting windings inside and out. 

*Trade—Marks 


new!! foolproof overtemperature protection 
for rewound motors 


Now, for motors being rewound, Westinghouse offers P.T.C. thermistors—the new Positive Tem- 
perature Coefficient semiconductor—to rebuild your conventional motor into a Guardistor motor. 
Guardistor motors prevent overheating—the major cause of motor failure. This positive pro- 
tection is available for any make or type of a-c squirrel-cage motor, including multispeed, and for 
any class of insulation including motors encapsulated with exclusive Super Coilife epoxy. 

The heart of the Guardistor motor is the P.T.C. thermistor, one per phase, completely embedded 
in the motor windings. This inherent protection will provide a warning, will take the motor off the line, 
or do both. Since the thermistor is temperature sensitive only, it reflects the total winding temper- 





ature resulting from all heat sources. It is available for various classes of insulation, at appropriate 
tripping temperatures, insuring full insulation protection plus full motor capability without nuisance 
tripping. Westinghouse rewinding with exclusive Guardistor protection is fully guaranteed. 

Call your Westinghouse representative for more information on Super Coilife insulation and 
Guardistor protection on your next motor rewind. You can be sure... if it's Westinghouse. 9521s 
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Get set to topple some traditions 
in fluid-mixing ease and economy 


You won't have to lubricate it for five 
years. 

You can’t overload the gear drive. 

It comes with a chemical plant 
motor as standard, at no extra cost. 

You don’t need three hands to re- 
move the shaft. 

And it mixes fluids like no portable 
mixer you've ever seen. Delivers up to 
45% more fluid flow in gear-drive 
models. Higher impeller head in 
direct-drive models. Actually lets you 
handle many mixing jobs with a 
smalier mixer drawing less power. 

That’s just a sampling of the new 
LIGHTNIN Portable Mixer. It’s ready 
—in sizes from ¥g to 3 hp. And the 
price is right. 

Your LIGHTNIN Mixer representa- 
tive will be glad to show you why you 
can use it to mix fluids better—and at 
lower cost—than ever before. You'll 
find him listed in Thomas’ Register 


“Lightaint Mixers. 


MIXCO fluid mixing specialists 


66 


of American Manufacturers and in 
the yellow pages of your telephone 
directory. Call him today. Or write 
us for descriptive Bulletin B-520. 


SHOCK OVERLOADS can’t damage the 
mixer drive. In gear-drive models, 
GripSpring assembly between gear 
and drive shaft lets gear slip if over- 
loaded more than 50%. It’s a safety 
feature you never could get before in 
a portable mixer. 


IN FIXED MOUNTINGS, TOO. Get the 
same all-new advantages in perma- 
nent-mounting P 

LIGHTNIN Mixers 

for open and 

closed tanks. A 

complete line, 

sized from “4 to 

3 hp. For details 

on these, send for 

Bulletin B-521. 


te 


MIXING EQUIPMENT Co., Inc., 144-K Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 
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OPERATION— 
PRODUCTION 
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Steel blank is attracted to under side 
of belt and moved out of press bed. 


steel is fed into a 1000-ton, six-posi- 
tion, progressive die press which 
forms it into impeller shells. As the 
stampings move from the dies they 
are picked up by a magnetic con- 
veyor and moved to the discharge 
point. Magnetic units, installed just 
above the under surface of the mov- 
ing belt, maintain a powerful mag- 
netic field which picks up the stamp- 
ings as fast as they come into range. 

Parts are automatically released 
at the end of the conveyor and with 
a change in direction, move to the 
upper surface of a similarly mag- 
netized conveyor. Here they are 
held in fixed positions as they move 
down a steep incline to other opera- 
tions. Conveying parts at the rate of 
28 per minute, the new system has 
eliminated the frequent pile-ups that 
formerly interfered with production. 

Magnets used were furnished by 
the Eriez Manufacturing Company 
and consist of permanently magne- 
tized rails designed for easy assem- 
bly to new or existing conveyor 
systems. 


Carrier Saves Five Trips 


DRUM HANDLING has been sim- 
plified at Standard Oil of Ohio 
Company’s Refinery in Cleveland 
through the use of a straddle carrier 
equipped with extra long load 
hooks. Drums are filled with oil 
products at an average rate of one 
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JENKINS PRACTICAL PIPING LAYOUT 


Stam GOWER 
fou Of Gas FEC) > 


« 
Songer water / 
LEVEL CONTROLLER =F 





ONE-PIPE HEATING SYSTEM WITH 
INDIVIDUAL THERMOSTATIC CONTROL OF EACH AREA 


Because of low installation, operation and 
maintenance costs, this one-pipe system is 
popular for multi-story buildings where radi- 
ators are placed one above the other in line 
on various floors. It requires no traps, pumps, 
expansion or balance tanks or special fittings, 
and its simplicity avoids danger of freeze-up 
or water leaks. Thermostatic control of the 
fuel burner and elimination of dependence 
upon manually-controlled radiators remove 
principal objections to the conventional one- 
pipe system the time delay in starting 
from a cold boiler, uneven heating due to 
this delay, and insufficient pressure to assure 
steam in furthermost radiators. 

The burner in the boiler of this system oper- 
ates responsive to an outdoor thermostat which 
starts or cuts off the burner whenever outside 


temperature changes from a predetermined 
value. The burner is also controlled by a pres- 
surestat which cuts off burner at a predeter- 
mined value such as 8 psi, and starts it at a 
lower limit such as 4 psi. The burner can also 
be controlled by a program clock 

Each individual radiator or area is con- 
trolled by a motor operated globe valve of the 
type made by New England Gear Works, 
Southington, Connecticut. Each of the valves 
opens or closes responsive to a thermostat 
located in the area served by the radiator. The 
combination of outdoor and area thermostats 
assures steam in the system and even heat 
at All times in all areas. A manually-operated 
radiator angle valve permits shut-off of each 
radiator whenever desired. A gate valve at 
bottom of each riser allows access to motor 





| CODE | QUAN VALVES RECOMMENDED 


SERVICE 
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Automatic Steom Control 


| Fig. 168, oo angie] Monvel Control Steam to Radictors 
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_| Fig. 47-U, Bronze Gote 
| Fig. 92-A, Bronze Check — 
a. Fig. | 108-A A, Bronze Angle 


at 
Fig. 743-G, Bronze Needle — 








s_ —— 
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Fig. <7-U, Bronze Gote 
Fig. <7-U, Bronze Gote 
Fig au, Bronze Gate 


Fig. 92-4. Bronze Swing Check 


Fig. 7. tronte Gate 


106-A, Bronze Globe 


47-U, Bronze Gate 


Fig. 108-A, Bronze Angle 


|_ Fig 108-A, Bronze Angie 


hie 106 A, Bronze Globe 





| Steam to Presswro Goge Control 


Individual Riser Shuto 
| Borer Mains Shutof 

| City Water Supply Shuto SS 
Prevent Backflow into City Water Moin 

Meter Test Flow Comtrot 
“Building trom Meter Shuto ont 

City Water Make-up to Boiler Shuto 
Prevent Backflow trom Boiler to City W Worer 
Manvel Control Water to Boiler 

_Contro! Automatic Boiler Water Level C Controller 


Shuto Automatic Bovler Water Level ‘Controller 


Control Droinage from Boiler oad Equipment _ 2 


Shutoff Automatic Boiler Water Level Controller trom 8 Boller | 
Shutoff Automatic Boiler Water Level Controlier from Boiler 








*One for each Radiator 


**One for each Riser 








October, 
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Huxley Madeheim 
nsulting Engineer 


Copyright 1960 — Jenkins Bros, 


Diagram b 


operated valves on that line. 

Conventional steam boiler piping and con- 
trols are used, with an automatic boiler water 
level controller, fitted with a manually oper- 
ated by-pass. 

Jenkins Fig. 47-U) Standard Bronze Gate 
Valve, in this layout has design features which 
assure excellent performance in steam heat- 
ing service. A solid bronze wedge affords max- 
imum resistance to pressure strains of rapidly 
vibrating steam. A rising spindle and wheel 
indicates wedge position, and the backseating 
bevel on shoulder of spindle permits the valve 
to be repacked under pressure when wide 
open. 

To assure efficiency in the job when plan- 
ning any major piping installation, consult 
with accredited piping engineers and con- 
tractors, and select your valves from the Jen- 
kins Catalog. 

Enlarged diagram and full description of 
this layout No. 83 free on request to Jenkins 
Bros., 100 Park Avenue, New York 17. 


Sold Through Leading Distributors Everywhere 
For more facts circle 546 on Reply Card 
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Here’s How To Handle 
FLAMMABLE SOLVENTS 
With Production-Line Efficiency 

and Maximum Safety... 


OPERATION— 
PRODUCTION 


(© and P begins on page 58) 





SWABBING & SMALL PARTS CLEANING 


Plunger Can 


For quick, one-hand 
moistening of swab, 
brush or cloth. De- 
pressing spring loaded 
dasher pumps meas- 
ured quantity of fluid 
into cup. Release and 
excess drains back in- 
to can. 5 sizes—dash- 
ers 1 to 7” dia. FM approval*. 


Bench Parts Washer 


Keeps workers hands 
out of solvent. Re- 
movable parts basket 
has handle. Depress 
spring mounted fire 
baffle dasher for sol- 
vent, release to drain. 
Without basket, large 
cloths or swabs may 
be saturated. 3 pint 
capacity. Basket and 


dasher—55%” dia. FM approval*. 


WASHING & CLEANING OPERATIONS 


Wash Tank 


Two handled perfo- 
rated basket for fast, 
easy parts agitation. 
Self-draining by rest- 
ing basket on lugs at 
top of tank. Renew- 
able fusible link melts 
at 160° F, automati- 
cally drops cover to 
snuff out fire. 4 sizes 
ranging from 8%”x 
814"x934” to 15”x15”"x 
15”. FM approval*. 


Machine Bench Can 


Attaches to bench 
alongside of machine. 
Operator cleans and 
rinses parts by de- 
pressing fire protec- 
tive metal dasher. Size 
10” x7” x 8”. FM ap- 
proval*, 





Foot Treadle Dip Tank 


Air-Matic Parts Washer 


Extra long load hook on this straddle 
carrier picks up 24 full drums at a time. 


per minute on an automatic filling 
line. Full drums are picked up, four 
at a time, by a fork truck and 
placed on pallets resting on a roller 
conveyor. 

When six loaded pallets accumu- 
late on the conveyor, a Clark-Ross 
straddle carrier, equipped with spe- 
cial lifting arms, moves over the 
load. Six pallets carrying 24 drums 
are picked up and delivered to a 
warehouse area several thousand 
yards from the filling line. 


Air Motor moves basket 
thru solvent, automati- 
cally cleans parts while 
machine operator con- ~ 
tinues production. | 
Fusible link drops cover 7 
automatically to snuff | 
out fire. Operates on 25- 

50 p.s.i. air. Size 15”x15” 
x21”. FM approval*. 


Work-high dip tank Blueprint Holder Saves Time 


with self-closing cov- 

er operated by foot 
treadle. Designed for 
washing large parts. 
Safety air check cush- ? 
ions accidental fall Je» 
of cover. 24%4” long x "a 
13” wide and 8%” “= 
deep. FM approval*. 





CROSS MEMBER. — piywoop 




















. LOOKING FOR 
Swab Can MONEY - SAVING 


with Reservoir IOEAS? 


For applications 
where large quantities of solvent are 
required. Supply tank mounted on 


PRINT FOLDED ACCORDION- FASHION 
IN BETWEEN AND AROUND FRONT 
Protectoseal Catalog EDGE OF PLYWOOD LEAVES 


has many time and 











common base with applicator can. 
Valve permits operator to replenish 
liquid supply at bench. Perforated 
metal fire baffle dasher. 2 sizes—1 gal. 


labor-saving sug- 
gestions for handling 
flammable solvents in 
production applications. 


Designed by plant engineers at Doug- 
las Aircraft Company, a holder for 
large blueprints is constructed like a 


huge book to permit more than one 
person to view different portions of 
the print at same time. Plywood leaves 
40 in. high and 30 in. deep are held 
together by rear cross-members with 
each leaf hinged separately. Holder is 
held erect at correct viewing height by 


a wood upright anchored in concrete. 
(O and P continued page 284) 


and 5 gal. capacity. FM approval*. Sent without obligation. 


*Factory Mutual Laboratory approval 


THE PROTECTOSEAL COMPANY 


1944 
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compare 


CLARK CONTROLS... 


NEW Push 
Button Line 


“PM* Relay Line... 


with new “Color- Selective’ 
Conversion Kits 


Type “CY” Starters... 
the standard for longer 
operating life 


SEE FOR YOURSELF WHY 
THEY GIVE YOU MORE THAN 
ANY CONTROLS YOU CAN NAME 


The 
CLARK CONTROLLER 
Company 











WIPING CONTACTS —a Clark Controller exclusive— 
assures minimum contact resistance at all times. As 
contacts close, unique Clark design creates a sliding 
action that wipes faces clean of dust and oil. 


DUAL COLOR-CODING — buttons and ferrules—in many 
separate colors, makes possible advantageous color-cod- 
ing of stations both by individual operating function and 
group function. 


THREE TYPES OF UNITS offer greater flexibility for 
any application: 


e Type HO Oiltight — Panel or Base Mounted 
e Type H NEMA | — Base Mounted 
e Type H NEMA | —One Hole (Panel) Mounted 


The new Clark Push Button line includes a complete range 
of buttons, selector switches, pilot lights and push-to-test 
lights or lighted push buttons — available as individual 
control units or mounted in enclosures or on flush plates. 


Whatever your basis for comparison let your own 
performance check show you how Clark Type “CY” Starters 
outperform all other starters—give you more. 


DEPENDABILITY? Compare the Clark Type “CY” Starter 
in the toughest application you can find —then see for 
yourself how it continues to operate dependably where 
other starters fail. 

LONGER OPERATING LIFE? Make your own compari- 
son life test—then see for yourself how much better a 
Clark Type “CY” Starter holds up under any operat- 
ing conditions. 

OTHER ADVANTAGES? Your own comparison tests on 
installation, maintenance, and any other requirements, 
will let you see for yourself that the Clark Type “CY” 
Starter gives you more than any other A-C magnetic starter 
in every area of importance. 

Clark Type “CY” Starters are available in many combina- 
tions, in sizes 0 thru 4, and in a variety of enclosures and 
forms to meet every industrial application. 





More for your money with 


CLARK 
PUSH BUTTONS 


DEMONSTRATION? Ask your loca! 
Clark distributor or district sales 
representative for a demonstra- 
tion and free literature on the new 
push button line. Or, write direct 
to The Clark Controller Company 


More for your money with 


CLARK 
STARTERS 


MORE INFORMATION? Your local 
Clark distributor or district sales 
representative will be glad to help 
you set up your own comparison 
tests. Ask for literature on the 
complete Clark Type “CY” Starter 
line, too. Or, write direct to The 
Clark Controller Company 
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* __ see for yourself why... RELAYS 


Color-coded conversion kits help COMPLETE INFORMATION on Clark 
color-selective conversion kits is 


my solve any relay circuit problem available through your local Clark 
: ot with building-block simplicity distributor or district sales repre- 
sentative. Or, write direct to The 
New color-coding of conversion kits by function now makes Clark Controller Company. 
it possible for relay users to take even greater advantage 
(ag of the versatility and flexibility of the complete, integrated 
Pe aa 3 line of Clark “PM” Relays. ) 


Basic relays are easily modified on the job with a few 


3+ i oa simple conversion kits to give you a virtually unlimited 
es om number of circuit arrangements on convertible pole, 
~ 4 universal pole, latch and time-delay relays. + iit, 
{ieee The “modular construction” of all relays in the Clark “PM” ¢g Nas 
; a line insures integrated uniformity, compactness and flexi- — ait ys 


bility. Functional alignment in mounting results in neater, 
more uniform panels and most efficient utilization of 
valuable space. 


The 
CLARK CONTROLLER 


“Everything Under Contro/"’ Compa ny 


Main Plant: C/eve/and 10 « Western Plant: Los Ange/es 58 
In Canada: Canadian Contro//ers, Limited, Toronto 





OVER 1500 ITEMS 
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one of many dividends 
when you buy 


azz | Way OUALITY PROTECTED 
LYON STEEL 


MERCHANDISING UNITS 
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EQUIPMENT 


THE “QPp’’ ON EVERY LYON 
CARTON IS YOUR ASSURANCE 
OF QUALITY EQUIPMENT 
° 
See your Lyon Dealer for delivery from stock of the 
world’s most diversified line of steel equipment. 


LYON METAL PRODUCTS, INC. 
General Offices: 1091 Monroe Ave., Aurora, Illinois 
Factories in Aurora, IIl—York, Pa—Los Angeles 

Dealers and Branches in All Principal Cities 


Arial 
é \\ steel ® 


iL 
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THIS CATALOG ILLUSTRATES 
THE WORLD'S MOST 
DIVERSIFIED LINE 
OF STEEL EQUIPMENT 
IT’S FREE! 
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Main Plant: C/eve/and 10 « Western Plant: Los Ange/es 58 
In Canada: Canadian Contro//ers, Limited, Toronto 


ONLY JOHNS-MANVILLE MAKES 


CORRUGATED TRANSITE® 


THE VERSATILE ASBESTOS BUILDING SHEET 
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e big in size 

e speeds construction 

e cuts costs 

e lasts like stone 

e won't rot or rust 

e can’t burn 

e needs little maintenance 


Corrugated Transite creates exterior walls that will 
cope with the most severe exposure conditions be- 
cause Corrugated Transite is made of asbestos and 
cement... two practically indestructible materials. 
The picture of a power plant under construction, 
left, shows how sheets can be used either horizon- 
tally or vertically over minimum framing. At right 
is a corner detail. 
BASIC FACTS ABOUT CORRUGATED TRANSITE 
Width: 42” (10 corrugations) 
Length: 3’ to 12’ in 6” increments 
Thickness: Averages %” 
Weight: Normal 4.1 lbs./sq. ft. 


For complete information on physical properties, installa- 
tion details and erection methods, write for 24-page, fully 
illustrated FREE BOOKLET entitled, Corrugated Tran- 
site, TR-192A. This booklet also covers the companion ma- 
terial, Flat Transite. Address Johns-Manville, Box 158, 
Dept. PE-1060, New York City 16. In Canada, write Port 
Credit, Ontario. 


J OHNS-MANVILLE 


JOHNS MANVILLE 


R DUCTS 
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Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants. 
Because it isn’t, three unhappy situ- 
ations frequently occur: 


1. Operating temperatures are 
subnormal. This is a two-part prob- 
lem. First, an air-steam mixture has 
a lower temperature than pure steam 
at the same pressure—see Table A. 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an air 
film will knock down heat transfer 
efficiency by as much as 50%. 





Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 








Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate, 











2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers. COe2 gas goes into 
solution in condensate, forms car- 
bonic acid and chews away at vul- 
nerable metal sections. Oz aggravates 

situation, See Figure 2. 


TABLE A—How air reduces steam 
temperature. 





Temp. of Steam Mixed With 
Various Amounts of Air 
(% Air by Volume) 


Temp. 
cauge | % Steam 
Pressure| Wo Air 
Present 30% 








7 1 220.9 
246.4 
275.1 


295.9 
312.4 














Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 


Enter Steam Traps 


Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 
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Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap. When trap opens, 
air is discharged along with con- 
densate. 











Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 





Thermostatic 
vent closed. 


Thermostatic 
vent open. 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam, 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


* + . 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance. 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, °'»4 Maple 
Street, Three Rivers, Michigan. 


@® ARMSTRONG 
STEAM TRAPS 
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Quality costs less 
in the long run! 


BJ Bilton Pumps 


Quality is vital in selecting a small pump too! 

Without the spares, auxiliaries and regular maintenance 
schedules most larger installations receive, the small, 
general-purpose pump often operates under rugged 
conditions with little or no care. 


Se wna ale a tee Re ee 


Backed by Byron Jackson's reputation for quality, the 
close-coupled Bilton is designed for this kind of service. 
As a compact motor-pump unit it requires no special 
base plate, has no shaft alignment problems and can be 
mounted in any position. Available in capacities from 
10 to 2,000 gpm, heads to 520 feet, motors from 

Y% to 60 hp. 


Quality is the best investment in the long run! 


BYRON JACKSON PUMPS, INC. 
SUBSIDIARY OF BORG-WARNER CORPORATION 
P.O. Box 70, Lawrenceburg, Indiana 
P.O. Box 2017 A, Terminal Annex, Los Angeles 54, California 


NEW LX BILTON MODEL brings BJ Quality 
to the low-cost, low capacity pump market 
too! Write for bulletin #3-1004. 





“You don’t 

have to be 

young to be 
up to date” 


“I was past 50 when I learned about circuit breakers. 


Now I wouldn't use anything else. 


“Sure, I'll admit the younger fellows are the ones who 
use circuit breakers the most today. They say it’s because 
they’re more up to date. Don’t believe it. They just didn’t 
have any old-fashioned habits to break, like some of us 
old hands did. And I can show you some youngsters who 


aren’t up to date yet. 


“The crazy reasons they think up for not using circuit 
breakers. Say they cost too much. The fact is nothing 
costs less than a circuit breaker. First, there’s nothing to 
replace. Second, you get power back faster. And third, 
you don’t have people and machines standing around 


doing nothing. 


“Actually a circuit breaker usually pays for itself over 
and over again in any industrial plant . . . protecting 


motors, machines, lighting circuits, and bench outlets. 


“What brand should you buy? Look at I-T-E. Then see 
if you could possibly be satisfied with anything else.” 


Send for the new free bulletin on how circuit 
breakers benefit industrial plants. Or see your dis- 
tributor. I-T-E Circuit Breaker Company, Dept. 
SA, 1900 Hamilton St., Philadelphia 30, Pa. 


(fH) i I-T-E CIRCUIT BREAKER COMPANY 
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CHEMICALS 


3— 60,000 Ibs./hr. Erie City Natural Circulation Keystone 1 — 30,000 lbs. /hr. Erie City Natural Circulation, Keystone 
Package Steam Generators — oil fired — outdoors — a Package Steam Generator — gas and oil fired — outdoors 
large eastern steel mill. — Southern Nitrogen Co., Savannah, Ga. 


You'll Find KEYSTONE . 


Wherever Engineers Insist on the Very Best 


Indoors or outdoors, at home or abroad, wherever you KEYSTONES Known 
look you will find Erie City Keystones delivering low cost, by Companies 
economical steam. The Keystone combines the best in They Serve 


lesign features an n truction re eliver 
design ures and sound construction procedures to deli o HERE ARE A FEW: 


a package water tube steam generator with unsurpassed 
, Amalgamated Sugar Co. 
advantages. These mean savings to you. 


American Cyanamid Co. 
Symmetrical Design — easy to unload, easy to move. Bay Petroleum Corp. 
Clark Equipment Co. 
Firestone Tire and Rubber Co. 
Foote-Burt Co. 
Tangent Outer Tubes — plus steel jacketed insulation Kraft Foods 

keep héat loss to a minimum. Gulf Oil Corp. 
Welded Inner Seal Casing — eliminates casing McDonnell Aircraft Corp. 


corrosion problems. Miles Laboratories, Inc. 
. Oregon Pulp and Paper Co. 
If you are presently in the market for a water tube package Pittsburgh Plate Glass Co. 


Tangent Furnace Tubes — act as baffle, no heavy 
refractory tile required. 


generator or if future expansion may require a unit of this Reynolds Metals Corp. 
type, investigate the Keystone. You owe it to yourself Sherwin-Williams Co. 
Texas Co. 


to see one in operation before you buy. For detailed catalog 
Welch Grape Juice Co. 


information, write for Bulletin SB-6305-K. 





ERIE CITY IRON WoORES : Erie, Pa. 


STEAM GENERATORS «-* © © SUPERHEATERS *** STOKERS * * * PULVERIZERS 
ECONOMIZERS * * © WASTE HEAT BOILERS © * * OIL and GAS BURNERS 
AIR PREHEATERS ** * FIRE and WATER TUBE PACKAGE BOILERS 
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PHARMACEUTICAL 
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2 — 8500 Ibs. /hr. Erie City Natural Circulation Keystone 3 — 20,000 Ibs. /hr. Erie City Natural Circulation Keystone 
Steam Generators — gas and oil fired — Eli Lilly & Co., Steam Generators — oil fired — Fabrica Dominicana De 
Cemento, Ciudad Trujillo, Dominican Republic. 


Greenfield, Ind. 
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ALL YOU NEED 
IS A WRENCH 


AND A MAN TO USE IT! 


Dresser” Couplings and fittings are the quick- 
est, simplest, easiest and most economical 
way to make strong, permanent pipe connec- 
tions. They are designed for long life under 
adverse conditions. They are designed to 
“live” in the ground...on the ground...above 
the ground—resisting cor/osion and provid- 
ing joints that best take earth shifts or the 


vibrations of heavy machinery. New installa- 
tions as well as repairs to existing lines are 
performed quickly, simply and inexpensively. 
The only tool required is a wrench, and any 
workman can install Dresser Couplings and 
Fittings with a minimum of instruction and 
supervision. Your nearby Dresser Distributor 
has everything you need. Call him today or 
send for Dresser’s illustrated Complete Line 
Catalog. You can always specify Dresser — 
with confidence. 


DRESSER 
INDUSTRIES, 
INC. 
in OIL » GAS 
dt} CHEMICAL 
DRESSER 





ELECTRONIC 
INDUSTRIAL 








MANUFACTURING DIVISION 
BRADFORD, PENNSYLVANIA 
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STYLE 38 COUPLING 

For joining and repairing plain end 
steel! or cast iron pipe. Sizes %” 
through 72” and larger. 


STYLE 65, 90 AND 

88 COMPRESSION FITTINGS 
To join small diameter pipe 

and copper tubing, protect valuable 
machinery and equipment from 
vibration damage. Sizes %” 
through 2”. 


STYLE 98 “KUPL+LOK”™™- 


Fittings and couplings for grooved 
end pipe. Combines pipe joining 
dependability with positive lock. 
For working pressures 500 psi and 
1.000 psi. Sizes 2” through 8”. 


STYLE 63 

EXPANSION JOINTS 

Absorb concentrated 

expansion and contraction 
of exposed pipelines. Built to order. All sizes. 


STYLE 4 AND 41 
COLLAR CLAMPS 
Seal leaks through threads without 
shutting down line. Ideal for repair 
of threaded couplings on process and other piping. 
Sizes 34” through 12”. 


STYLE 118 “HANDIBAND’* 

REPAIR CLAMP 

Repairs holes in steel pipes quickly. 

Resists corrosion and right for 

most line contents including oils. 
Sizes ¥2” through 8”; and 3”, 6”, 9”, 12” lengths. 


“360"° REPAIR CLAMP 
Repairs holes and breaks in 
asbestos-cement, cast iron 
pipe with “all-around” pack. 
Sizes 2” through 14” in various lengths to 30”. 


STYLE 60 
BELL-JOINT CLAMP 
; To repair leaks in cast iron 
= bell-and-spigot joints. 
Also available in Style 60-S 
for leaks through CIP stab-joints. Sizes 3” through 60”. 
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ONLY SQUARE D STARTERS WITH 1-PIECE 
OVERLOAD RELAYS GIVE Absolute PROTECTION! 
a nears 


¢ Only Square D makes thermal OE i ETP 

overload relays with 1-piece construc- is an integral part of 
tion—and only with 1-piece construc- ate —_ 
tion can you know you've installed the _—_— | pot, can’t become mis- 
heater correctly. Square D 1-piece aligned. 
overload relays can be installed only . 
one way. They are factory-assembled, 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. pager yr Hg oe 

You pay for overload protection — ee 
be sure you get it. Insist on Square D yet prevents nui- 
l-piece overload relays for absolute ee 





Square D Company 
Department ‘*-209 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute “jig-saw’’ demonstrator 








COMPANY. 





ADDRESS. 








CITY. 


SQUARE J) COMPANY 





wherever electricity is distributed and controlled 
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CONSTRUCTION BRIEFS 


—a review of fundamentals for the plant engineer 





DESIGN OF A 
JIB CRANE 


A typical example of the structural problems faced by 
industry's plant engineers is this one: the machine shop 
needs a two-ton chain hoist in the vicinity of a milling 
machine. The plant engineer is to provide the design and 
supervise purchasing and construction. 

Figure I indicates the area to be serviced by the hoist 
with reference to its nearest existing column. The figure 
also shows the area that could be serviced by a ten-foot 
radius column jib crane. 


3-0" o 





a- 
3-0" 

— " 

oi 


—e 


nN 











LL&L LLL 


'-0" 








ae | 


Service area required (cross hatched) and covered (lined). 


Examining the structural plans of the plant it is found 
that the column is a 8 WF 24, 16 ft. 0 in. long, simply 
supported at both ends. The total load the column was 
designed for is 68 kips. It is felt that the column will have 
to be reinforced to support the jib crane. 

First, to the design of the jib bracket. A two-ton chain 
hoist and trolley is purchased, the trolley designed to fit a 
5-in.-wide I-beam flange. 


DESIGN OF JIB BRACKET 


1. Loads 
MOVING LOAD 
Cc 


+ P= 4.00*%(LivE LoaD) 
0.30*(w6T OF TROLLEY 
AND HOIST) 





1.00% (iIMPACT- 25%) 
5.30 KIPS 


(12"I BEAM IS ASSUMED) 


Dead load will be neglected. 


2. Maximum Moments 


Where there is a moving load, the maximum moment 
diagram is a very important and useful tool in the design. 
The maximum moment diagram represents the envelope 
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Prepared by B. A. W asil, Structural Engineer 


of all moment diagrams as the moving load moves from 
one end of the beam to the other. In other words the or- 
dinates represent the largest (and the least) moment pos- 
sible at each point. 

When the trolley is between points A and B then there 
is a simple beam with a concentrated positive moment at B 
due to the reaction of the rod being off-center from the 
beam. As an example, the moment diagram computed for 
the trolley located 4 ft 0 in. from A is the following: 


265xV3 = 4.60% 4 
| ee 
~ 


5.30" 








265" 


12.33°T"* 
2.65X4 = 10.60 


MOMENTS 


460 x0.75*3.55FT* 


When the trolley is at point B then the following figures 
hold: 


LOADS 








a 


MOMENTS 


9.18 x 0.75*6.e9°T"* 
ay {8 





When the trolley is at point C then the following is the 
moment diagram: 


6.63" 


=; 





5.30" 
MOMENTS 


For the load between points 
A and B the maximum mo- 
ment diagram is then a para- 
bola as shown, and when the 
load is between B and C then 
the above moment diagram 
is the maximum for all the 
points between. 





MAXIMUM MOMENT DIAGRAM 





The location of the maximum value is obtained from the 


following equations: 


2 — 
My= > [8—x] x +% 6.75) (v3) (5.30) 


M,=5.30 x —.555x? 
dM, 
dx 
X=4,78 ft.; 
M at 4,78 ft. = 12.60 ft-kips 


—1.110x =0 


It should also be noted that between points A and B 
there is a compressive force equal to the horizontal reaction 
at A or B. This reaction varies with the location and the 
worst condition for design will be one of the following two: 


Maximum Moment and Corresponding Compression 


_ V3x 5.30 
8 
P = — 5.48 kips 


M = + 12.60 ft-kips P= x 4.78 


Maximum Compression and Corresponding Moment 
P = — 11.48 kips M = — 1,99 ft-kips 


3. Required Section of Beam 
4 i2 I 31.8 beam 
= 9.26 in.?; S = 36.0 in.’ 
Ld 
—* 441x12x8 = 


Therefore f, = 20,000 psi 


423 


Double L because of lateral support on one end only: 


2x12x8 
1.01 


Therefore f, = 


2L/;= = 190 


3890 psi 
Case 1. 


12,600 x 12 
36.0 x 20,000 


5480 
9.26 x 3890 





= 0.36 < 1.00; OK 


Case 2. 
1990 x 12 11,480 
36.0 x 20,000 9.26 x 3890 


While this beam offers much more strength than is nec- 
essary, it will be used. 





= 0.35 < 1.00; OK 


4. Design of Rod and Appurtenances 


Maximum load on rod: 663" 


13.25" 
30° 





.4ae* 
_ 13,250 
~ 20,0 000 
Use 1% in. dia. rod. Net root area = 0,693 in.? 
Pin size for clevises 
Use 1\%-in. pin and %-in. plate as bracket 
Double shear resistance 29.82 kips > 13.25 kips; OK 
Double bearing resistance 16.90 kips > 13.25 kips; OK 


Required root area of rod = 0.663 in,” 


5. Design of Bracket on I-Beam for Rod 


663% 
* me PLATE L-MINIMUM 6 IN. 


u.4e* 
r} 

+ 6" 
xsi ¢ 


3 
i—— 
| L | — use 38" FILLET weLo 
aa BOTH SIDES 

Allowable stress for %-in. fillet weld 

Try L = 
oyfenaneree so) 
r 2 (6) 12 
= (2.87 + 0.55) + (.956)* 


3.54 kips per in. < 3.6; OK 
6 in. 























= 3.6 kips per in. 


11.48)? 
bi rd 


6 in. 








Stress 





Use L = 


6. Connection to Column End of Beam 


3ye" PLATE BENT AS SHOWN © 
ye" wee 


FEE, 
Lexar nana 


Case 2. 


WELD 3/8" FILLER PLATE 
“ 121 
| 


Check of Weld 

















Case 1. 


je “| Th 


1.33% Paes 


0.75" 


i oo 


ae 


>| > 


Y 


l 0.75" 


IN-K 
aa 


464% 


iN>K 
Pe ae 14.65' 


. 
133 
a6a* 
Yy 


Case 1. Trolley closest to column (assume 1 ft 0 in.) 


Allowable stress on 5/16-in. weld = 3.0 kips per in. 
6 
= 3x3? +——=7 
on 2x3x3* + 2 2 


3 
ly = 2x a+ 2x 3x (.75)? + 6(.75% = 11.25 


= 72 + 11.25 = 83.25 
C,= 3in; C,= 2.25 in. 
1.15 51.1x3\? 4.64 
” v (4 + Fs] + (55 
= 1.31 kips per in. < 3.0; OK 





ame) 
Stress = ——— 


83.25 


C.se 2. Trolley on furthest end of beam 


NS + 14.65x3)\? 1.33 . 14.65x2.25\? 
= % v(5= 83.25 (=> 83.25 


= 0.79 a per in. < 3.0; OK 





The design of the jib crane will be continued in a 
subsequent Brief. 
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SARCO TOPICS 
HOW TO PREVENT FREEZING OF HEATING COILS 


Despite the best “non-freeze” construction, air heating 
coils handling incoming air even slightly below 32°F 
are subject to freezing—if they’re not properly drained. 


Are traps to blame? 


Under such conditions it is easily assumed that steam 
trap capacity is inadequate. However, there are other, 
more likely reasons. Since the discharge capacity of 
a steam trap depends upon the pressure differential 
between trap inlet and outlet, a zero pressure differ- 
ence will result in zero capacity, no matter how large 
the valve seat is. 


Why coils freeze 

If the pressure at the trap inlet falls lower than pres- 
sure at the outlet, condensate cannot be discharged 
and will be held back in the coil. Condensate held in 
the coil is bound to freeze if the temperature of the 
air is below 32°F. As an example, consider a preheat 
coil designed to heat air from 0° F to 50°F, using steam 
at a maximum pressure of 10 psig. The chart below 
indicates that, as the outside air temperature rises 
above 0°F, the heat demand decreases, the tempera- 
ture controller reduces the steam pressure to compen- 
sate for this reduced heat demand—and the stage is set 
for coil freezing. 





At left: chart shows how 
steam pressure in the 
heater is decreased by the 
modulating control as out- 
side air temperature in- 
creases. Note that when 
outside air temperature 
reaches 7° F the pressure 
drops to 0 psig. in other 
words, unless special pro- 
visions are made there will 
be no pressure difference 
across the steam trap. 


} THE R005 TAT IC 
STEAM TRAP 








30 40 so *F 
OUTSIOG, AIR TEMPERATURE 











The remedy: 3 practical hook-ups 

Starting with a correctly sized steam trap—and the 
Sarco Float Thermostatic is recommended as best 
suited to this type of application—freezing can be 





cured by preventing the pressure differential across 
the trap from falling below the minimum needed to 
discharge all the condensate as rapidly as it forms. 
Here are three practical methods. 


1. Arrange a pressure 
controlled bypass around 
the temperature 

control valve 


This keeps the pressure in the heater 
from falling below a preset mini- 
mum. With this solution, however, 
the temperature controller is not 
effective over the full range of out- 
side air temperature. 


Schematic hookup for pres- 
sure controlled bypass around 
temperature contro! vaive 


2. install the steam trap 
well below the unit 


This provides a hydraulic leg which 
allows the trap to discharge even 
with a vacuum in the steam space. 
A vacuum breaker should be in- 
stalled at the top of the condensate 
header of the heater. To calculate 
the hydraulic head needed, use 3’ 
per 1 psi pressure differential. 
Example: if trap has required capacity at 1 psi differential, 
minimum head is 3’. 


Hookup for installing steam 
trap below unit. 


3. For a new installation, 
divide the preheater 


into two sections 


The first section should be capable 
of raising the air to at least 32° F 
under minimum outside air condi- 
tions and the second to raise the air 
from 32°F to the final temperature. 
The first coil would be supplied with 
steam at full pressure at all times, 
while the second would be con- 
trolled to maintain the final tem- 
perature needed. The first coil could 
not freeze because of steadily main- 
tained pressure, and the second 
would not freeze because the air 
temperature would be above 32°F. 


#1 HEATER 
UNCONTROLLED 


Hookup for dividing preheater 
into two sections. 


FIGURE IT OUT AT A GLANCE. “FREEZING POINT DANGER KIT” — FREE. Contact your Sarco Sales Representative, or write 
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CORROSION COSTS 
~ U.S. INDUSTRY 








Now You Can Control 97% of All Your 
Corrosion Problems with this Proven 


PITT CHEM Coating System! 


Corrosion is one of the biggest profit robbers in Ameri- 
can industry today. It is conservatively estimated that 
corrosion costs U.S. industry $5.5 billion annually .. . 
or $9,468 per minute! How much is this enormous waste 
costing your plant? 

More and more corrosion engineers are turning to the 
complete Prrr Cuem System of thick-film, cold-applied 
coatings for efficient long-lasting protection against 
corrosion. The Prrr CHEM system is composed of over 
20 different coatings, each formulated to control a 
specific type of industrial corrosion—from the most 
ordinary to the most severe—at minimum cost. 

Prirr Cuem Tarset, Tarmastic and Insul-Mastic are 


PITT CHEM TARSET : 


The original, patented coal tar- 
epoxy —- Tarset is being 
used throughout industry to 
solve corrosion problems that 
were once considered “‘impossi- 
ble.” This revolutionary cold- 
applied coating is ideal for the 
protection of underground stor- 
age tanks, pickling tanks, high 
temperature steam lines, waste 
tanks and similar equipment. 


PITT CHEM INSUL-MASTIC® 


A series of high quality Gil- 
sonite-asphalt mastics recom- 
mended for economical, long- 
lasting poner against mois- 
ture and atmospheric corrosion. 
Widely used as a weather and 
moisture barrier over metal 
buildings and equipment. Insul- 
Mastic insulating cork mastics 
provide good heat loss reduction 
and condensation control, 


tems and a coating selector guide. 


_ Title 


Street 
City State 


gre ee eR eee ee ee eee ee ee ee eg 


Send for Your Free Copy of this 
INDUSTRY CORROSION DATA FILE 


Includes a survey of corrosion problems in gen- 
eral industry, data on Pitt Cuem Coating Sys- 


tough, heavy film coatings that outlast conventional 
maintenance paints 10 to 20 times. You measure their 
protection in decades, not years. They can be cold- 
applied by brush, spray gun or roller. No other family 
of protective coatings can solve so many of your corro- 
sion problems so economically. 

For more information, mail the coupon below. Then 
consult your nearest Prrr Cuem Distributor—he’s listed 
in the “Yellow Pages.” Or call Pittsburgh Coke & 
Chemical Company in Pittsburgh, New York, Chicago, 
Houston or Los Angeles. A Pirr CHem Corrosion 
Engineer will be glad to discuss your corrosion problems 
without obligation. 


PITT CHEM TARMASTIC® 


Pitt Cuem Tarmastic coatings 
are a series of coal tar protective 
coatings designed to meet a wide 
variety of corrosive conditions 
at moderate cost. Their protec- 
tive ability has been proven by 
years of service on concrete, 
stone and masonry surfaces, 
cooling towers, fan housings, 
tank exteriors, potable water 
systems and similar equipment. 


PITT CHEM PIPELINE ENAMELS 


Pirr Cuem Coal Tar Pipeline 
Enamels protect oil and gas 
transmission and distribution 
lines throughout the United 
States. These proven, high qual- 
ity enamels are geared to meet 
a wide variety of underground 
service conditions and are 
backed by experienced techni- 
cal field service. 


PROTECTIVE COATINGS DIVISION 


PITTSBURGH 
CHEMICAL Co. 


GRANT BUILDING 


Am 


A Subsidiary of PITTSBURGH COKE 4&4 CHEMICAL CO 


PITTSBURGH 19, PA 


none eeeeesnessnssseesesessseeusesasascessesscanesad 


For more facts circle 558 on Reply Card 


October, 1960 








ne 
€ 
te 


LS 5 ely 
: vp Et Seed 
r ~ rq 


Spt 


. .. and is piped from 160 locations to five giant Pangborn Cloth Bag Collectors. 


Dust is trapped at the source by hoods engineered for the individual job . . . 
PLANT ENGINEERING 
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Shavings, chips and dust are collected daily! 


has been eliminated; equipment maintenance and 
plant housekeeping costs have been minimized. 


Mammoth is the word for the 5-floor woodworking 
plant of National Cash Register headquarters, 
Dayton, Ohio. Processing nearly 300,000 sq. ft. of 
lumber each month, this operation generates 10 tons 
of waste material per day. 


To protect NCR employees, equipment, plant and 
neighborhood, five Pangborn Cloth Bag Dust Col- 
lectors trap 90 cu. ft. of fine dust for disposal and, 
during the winter months, permit recirculating of 
the already-heated, cleaned air. This efficient per- 
formance of Pangborn Dust Control saves thousands 
of dollars in heating costs during the cold weather. 
In addition, a neighborhood and health nuisance 


Dust a continuing problem in your plant? Talk to 
the Pangborn man in your area or write: PANGBORN 
CorPorRATION, 3200 Pangborn Blvd., Hagerstown, 
Md. Manufacturers of Dust Control, Blast Cleaning, 
Vibratory Equipment—Rotoblast® Steel Shot and Grit.® 


Pangborn 
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New contact reliability. Parallel bifur- 
cated contacts, which allow four cur- 
rent paths instead of one, provide 
infinitely greater circuit reliability . . . 
liberally designed so any current path 
carries full relay rating 
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At last! “‘Mechanical memory” latch 
as reliable as the relay itself! No ad- 
justment ever needed. Add latch at 
any time. 






New simplified design! Cutaway view 
shows basic simplicity. Coil vacuum 
impregnated to resist damage from 
humidity, vibration, electrical stress. 
Terminals can be screw or spade type. 
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Space savingest relay 
you ve ever seen: New 
Cutler-Hammer Compact 300° 


Versatile 300 V. control relay is so reliable it’s permanently sealed! 


Here is the best answer yet to the need for 
an extremely reliable, small-size 300 V, 
6 amp., industrial relay—the new “Com- 
pact 300” from Cutler-Hammer. 

Every detail known that affects relay 
reliability has been improved in the ““Com- 
pact 300.” Bifurcated contacts which make 

ible four current paths rather than one, 
add millions of operations to the “Compact 
300’s” electrical reliability. 

In fact, we’re so confident of its electro- 
mechanical reliability, we permanently en- 
close the ‘““Compact 300.”’ And, if it should 
be damaged by a fault current, you throw it 
away and replace it with a new one. Its low 
price makés this an economical, practical 
maintenance procedure. 

Now think of the space you can save 
with the ‘““Compact 300.”’ It controls up to 


WHAT'S NEW? ASK.. 


CUTLER-HAMMER 


Cutler-Hammer inc., Milwaukee, Wisconsin « 
Hammer international, C. A 


Division: Airborne Instruments Laboratory + 


Associates: Canadian Cutler-Hammer, Ltd.; Cutler-+Hammer Mexicana, S. A. 


eight circuits in panel space only 2” wide 
by 234” high. 2, 3, 4, 6 and 8 poles with any 
combination of N.O. or N.C. contacts are 
available, of course. 

At any time, you can add “mechanical 
memory” latch with a life equal to the life 
of the relay. No adjustments are ever 
necessary. Contact your Cutler-Hammer 
distributor for details on the “Compact 
300” or send for Pub. ED-L079-S274. 


What's new at Cutler-Hammer? 
New, better products, like the 300 V. relay 
are coming steadily from our new, expanded 
plant facilities. We’re ready now to help 
you take care of the great industrial growth 
of the future. If you are planning ahead 
and need electrical control assistance, con- 
tact the nearest Cutler-Hammer sales office. 


| oe 


Subsidiary: Cutler- CONTROL 
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LATTICE-BRAID Packing lasts far beyond 
the limits of other packings . . . once 
installed, rarely requires further gland 
adjustment. Gives maximum service 
life over a wide range of temperatures, 
pressures. Only Garlock can give 
you LATTICE-BRAID. 


PK MECHANIPAK Mechanical Seals are self-contained, 
can be installed simply and quickly, eliminate adjust- 
ment during operation. Offer leak-proof sealing with- 


out shaft wear. 


GUARDIAN Gasket V-shaped metal plies 
have an automatic spring action that 
reacts to variations in compression, 
internal pressures, and temperature 
changes. Assure leak-proof seal under 
most severe conditions. 








ENGINEERED 
PRODUCTS 


for Plant Maintenance 


PROTECT EQUIPMENT FROM 
DAMAGE DUE TO 
HIGH PRESSURE, TEMPERATURE 


Now, more than ever, plant engineers 
and maintenance men specify Garlock 
PK MECHANIPAK* Seals, LATTICE- 
BRAID* Asbestos Packings and GUARD- 
IAN* Gaskets for safe, long lasting pre- 
vention of equipment failure due to 
high pressures and temperatures. 


Garlock PK MECHANIPAK Mechanical 
Seals are easy to install and maintain. 
They are completely self-contained ... 
no parts to put together. Rotating 
portion simply slides onto shaft; sta- 
tionary portion positions quickly. 
Once installed, further adjustment is 
unnecessary. No parts of the seal move 
on the shaft or sleeve, eliminating 
wear on the shaft. Available in shaft 
sizes from %” to 3” ... operate at 
temperatures to 212°F, pressures to 
150 psi, shaft speeds to 2000 fpm. 
Catalog AD-150. 


Garlock LATTICE-BRAID Packings are 
engineered for longer packing life. 
They employ a through-and-through 
braiding construction. As illustrated 
above, each strand passes diagonally 
through the packing at a 45° angle. 
This unique construction makes a 
completely unified structure, resulting 
in greater strength. Since there is no 
single outer braid to wear through, 
Garlock LATTICE-BRAID will wear far 
beyond the limits of ordinary pack- 
ings. Applicable against water, steam, 
oil, gases and chemicals to 700°F. 
Catalog AD-131. 


Garlock GUARDIAN Gaskets provide a 
safe, positive seal against high tem- 
peratures and pressures of steam, oils, 
gases, liquids. Construction assures 
dependable sealing under varying 
service conditions. Strips of V-shaped 
metal, alternated with layers of 
asbestos or Teflont, are spiral wound 
to form the gasket. A predetermined 
density is introduced into the gasket 
to satisfy application requirements. 
Used at temperatures to 1050°F, 
pressures to 2500 psi . . . available in 
round, oval, square, flat side, diamond, 
pear and other shapes in practically 
any size. Catalog AD-104. 


GA RLO CC HK 
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For more information, contact the 
nearest of Garlock’s 26 sales offices and 
warehouses throughout the U.S. and 
Canada. Or, write for catalogs. Gar- 
lock Inc., Palmyra, New York. 
Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


"Registered Trademark 
tOuPont Trademark for TFE Fivorocarbon Resin 





QISTAZYTIOR QI, the SSF bearing man, offers 
FIVE TIPS ON BEARING LUBRICATION 


—that can save time and trouble for you 
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WHEN TO RE-LUBRICATE? Always follow the manufacturer's 
directions, if they're available. Most bearings, whether oil- or 
grease-lubricated, need cleaning and re-lubrication once a year. 
Re-lubricate oftener if the bearing is large, operates at high 
speeds or temperatures of 120-140 F. or higher. 


WHAT GREASE CAN TELL YOU. Grease itself can tell you when 
cleaning and re-lubrication are needed. Dark grease means that 
oxidation has started or that abraded particles are present. 
Changes in the original color indicate water. Grease of a hard 
consistency should always be replaced. 








WHEN TO CHANGE OIL. Compare the oil in the bearing with un- 
used oil. Clouded oil indicates water. Dark oil frequently indi- 
cates sediment. Dark, pitch-like coatings on the rings, roller 
ends or cage mean the oil has become dirty or begun to car- 
bonize. So, clean the bearing and housing and re-lubricate. 





fecal 


TOO MUCH IS WORSE THAN TOO LITTLE. Don't overlubricate. 
Only grease that actually contacts the bearing lubricates. Using 
too much grease may cause churning and lead to overheating 
and loss of lubricant. Remember: the higher the speed, the 
more sensitive a bearing becomes to excessive lubrication. 














CLEANLINESS, FIRST AND LAST. Clean new oils and greases will 
usually force-out old lubricants in the bearings. But they won't 
if the lubricant is badly oxidized. Pour a hot aqueous emulsion 
into the housing. Rotate shaft until bearing is clean. Drain solu- 
tion while rotating shaft. Then, flush with hot light oil, drain 
and add new lubricant. 


Baffled by a bearing problem? Whether it’s selection, 
mounting, or maintenance — consult your Authorized 
S0S Distributor. He's staffed to help you keep 

them running smoothly and he stocks all the 

bearing types and sizes you need. 








SOUS 


AUTHORIZED DISTRIBUTOR 
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Sar INDUSTRIES. INC.. PHILADELPHIA 32. PA. 


Spherical, Cylindrical, Ball, “Tyeon S Tapered and REED Miniature Bearings 
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Rustmaster Metal Primer is 
” more corrosion resistant 


CONVENTIONAL 
PRIMER AFTER 
300 HOUR TEST 


RUSTMASTER 
AFTER 
300 HOUR TEST 


Special wetting additive 
penetrates rust faster, more thoroughly 


Tests prove that RUSTMASTER is 27% more effective; 
it gives a stronger, more flexible, more corrosion- 
resistant finish. 

RUSTMASTER Tank and Structural Primer molecules 
—containing a special wetting additive*— penetrate all 
the way through rust, carrying both vehicle and anti- 
corrosive pigment to the bare metal surface. Corrosive 
air and moisture are forced out. 

RUSTMASTER Tank and Structural Primer dries fast. 


* Patent applied for 


Overnight recoat schedules permit rapid completion of 
maintenance painting. 

RUSTMASTER Tank and Structural Enamels provide 
an interior and exterior finish with exceptional resistance 
to weather and light chemical exposures. RUSTMASTER 
Heat-Resisting Finishes maintain protective qualities 
and appearances on heated surfaces up to 1200°F. 

The RUSTMASTER system can help you in your Pro- 
tective Maintenance Program. Write today for details. 


MAINTENANCE FINISHES DIVISION 


The Glidden Company 


900 Union Commerce Building ¢ Cleveland 14, Ohio 


In Canada: 


The Glidden Company, Ltd., Toronto, Ontario 
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Wherever protected 
illumination rs needed... 


FIXTURES 
SERVE WITH 
DEPENDABILITY 


A complete line of industrial and commercial lighting fixtures allows Killark 
to serve all types of installations with proper protected lighting. The Killark 
ability to supply exact needs means maximum safety, convenience, and 
efficiency—for both hazardous and non-hazardous locations. 

All Killark fixtures are cast from aluminum to provide important extra 
advantages. Installed inside or outdoors, they remain permanently 
rust-proof. They give outstanding service in many areas where corrosion 
is a problem. Aluminum also dissipates heat at a much faster rate, 

and is safer because it's non-sparking. 

Simplicity of design is still another reason for the superior performance 
of Killark light fixtures. Most styles have interchangeable parts to allow 
quick, inexpensive changes in mounting method, wattage capacity, type 
of globe, or reflector. Relamping can be done easily without tools. 

Your Killark dealer can supply these fine light fixtures promptly— 

from his stock or one of the nineteen Killark warehouses in the 

United States and Canada. 


Killork light fixtures ore U.L. and C.S.A. approved 


SOLD THROUGH WHOLESALERS FROM COAST TO COAST AND IN 
CANADA. WAREHOUSE STOCKS IN NINETEEN CITIES. 
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It’s amazingly simple to design a complete Stromberg-Carlson 
sound communications system from easy-to-assemble components. 


No soldering, no special cabling —everything fits 
together beautifully. Choose from Stromberg- 
Carlson’s extensive line of quality-engineered, 
standard “building blocks,” and obtain precisely 
the top quality sound installation you want—with- 
out unwanted “packaged” extras. And there’s no 
need to fear system obsolescence with Stromberg- 
Carlson standardized components. Add addi- 
tional features, additional stations at any later 
date with the same ease with which you built the 
initial equipment. 


* Wide choice of pre-amplifiers and amplifiers ranging 
from 3 to 250 watts output. 

* Flexible Dial-X® Private Internal Telephone Com- 
munications which can be tied to your paging system. 
* “Key-municator”—Loudspeaking Intercom System— 
beautifully styled for the executive desk. 


Two vital points. Stromberg-Carlson’s rigid inspec- 
tion and quality control assure you of minimum 
maintenance and service requirements. Stromberg- 
Carlson has by far the largest team of sound 
experts throughout the U.S., always ready to 
give you immediate and continuous personal 
attention. 


For information and literature write: 
Commercial Products Division, 
1415-010 North Goodman Street. 

Rochester 3, New York 


* Pagemaster® Selective Wireless Paging System pro- 
vides instant personal contact with the man on the go. 
* A complete line of indoor and weatherproof outdoor 
paging, talk-back and hi-fi speakers. 

* A variety of cabinet designs incorporate panels for 
phono, tape, radio switching, control and power. 


STROMBERG -CARLSON 


a ovision of GENERAL DYNAMICS 
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These plants don’t tolera 


MARLEY COOLIN 
convert them to profit). , ss 


Major manufacturers who are building the new industrial 
south never permit water waste to reduce profits. In modern-to- “HOT SPOT” 
the-minute, super-efficient facilities like those of the Kohler Co., 
producer of finest plumbing fixtures, and P. Lorillard Company, CHECK LIST 
makers of Kent and Old Gold cigarettes, Marley cooling towers 
are always first choice for profitable water conservation. 


Are you wasting water 
in your plant because 
of— 

At the home of Kent and Old Gold, Greensboro, N. C., two 1. Air Conditioning? 
intermediate capacity Marley towers cool air conditioning equip- 2. Refrigeration? 
ment and a Marley industrial tower furnishes condensing water Air > 
for power generating. At the Kohler pottery, Spartanburg, S. C., 3. acme 
engineers specified five Marley towers; four serve zoned air 4. Molding presses? 
conditioning and one cools a critical molding process. 5. Welding equipment? 


For any type of service, of any capacity, there is a cooling 6. Steam condensing? 
tower in the comprehensive Marley line that will pinpoint the job. . Processing? 
Since it saves 95% of gross water requirement, a Marley tower is _ Furnace doors? 
an investment that quickly repays its low initial cost. ; | ¢ hing operations? 
Get complete information from your Marley engineer (in 60 
major cities) on potential saving a Marley tower can make in your » Any other plant service 
plant. He will assist in surveying water waste from hot spots that that requires 25 gpm 
can be changed to profit spots. Look for Marley in the yellow or more? 
pages or write directly to 


THE MARLEY COMPANY <> KANSAS CITY, MISSOURI 
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TRANE announces _. 


Duct type propeller fan is a heavy-duty axial 
fan for moving clean or contaminated air. Installed 
anywhere in the duct system. Model B fan blades. 


TYPE A BLADE is designed 
for general ventilation and 
exhaust. For low pressure 
applications. Features all- 
aluminum blades. 20, 25 and 
30 degree blade angles 

for more versatile selection. 


TRANE panei fan may be mounted on 
walls, ceilings or partitions. Model B 
blades are available in 36”, 42” and 48” 
sizes—belt or direct drive. Model A 


and 19%4 
30”, in either belt or direct drive. 


Oritice tan handles air through short duct 
runs; installed at duct inlet or outlet (or on 
wall). Model B blades; sizes: 16”, 20”, 24”, 
30”, 36”, 42” and 48”—belt or direct drive. 
blades available in 11144”, 131%”, 1634” The TRANE Orifice Fan is designed for 


Available in 16”, 20”, 24”, 30”, 36”, 42” and 48” sizes. 
Direct drive type for simplicity, economy —or with belt 
drive for flexibility. Totally enclosed motors. 


TYPE B BLADE is heavy-duty, to 

operate against pressures up to 1”. Large, 
spun-steel hubs. Main steel blades are 
electrically welded to a secondary steel 

f, blade. This makes for sturdy assembly, 
™ well equipped to withstand the stress of 
higher pressures. 3 or 6 bladed 

fan wheels; 10, 15, 20 or 24 degree angles. 


Extended shaft fan is used where 
air or gas is handled at high tem- 
peratures; where air is very dirty or 
corrosive; to exhaust contaminated 
air. Model B blade type, direct drive, 


direct drive on 54” and a wide variety of both commercial and in 16”, 20’, 24”, 30”, 36”, 42” and 
industrial applications. 


48” sizes. 





a new line of propeller fans with 
266 standard combinations! 


They're versatile. They're efficient. And they meet 
more air handling requirements—accurately / 


ere is a big, complete line of propeller fans 

for industrial and commercial applications 
—from TRANE, leaders in fan design for over 
thirty years. These new axial flow fans will 
meet a wide variety of needs: dissipating fog 
over dye vats; exhausting fumes from pickling 
vats, welding smoke from fabrication areas; ven- 
tilating paint shops, chemical laboratories, oven 
rooms, factory and commercial offices, kitchens, 
laundries and other areas. 


There are nine basic fan types in this new 
TRANE line; 2 blade types, seven blade angles; 
a total of 266 combinations with standard mod- 
els to meet the most exacting specifications! And 
these propeller fans are economical: low in initial 
cost, low in operating cost. They’re more effi- 
cient, too; capable of operating against higher 
resistant pressures. A major design feature on 
panel, orifice and extended shaft fans is the 
extended spun orifice ring that funnels air 
smoothly into the fan wheel to prevent tur- 
bulence, air leakage; assures a smooth air flow 
off the blades. 


... there’s a TRANE Fan 
for every jobi 


Developed in the TRANE “House of Weather 
Magic,” these fans have been extensively tested 
in accordance with AMCA and ASHRAE stand- 
ards. Sound tests, overspeed tests, pressure tests, 
have proven them dependable and rugged. And 
every fan wheel is given a running balance test 
to assure even, vibration-free performance. 


WANT MORE FACTS? For specifications on the 
complete TRANE line of fans, just call your 
nearby TRANE Sales Office. Or write TRANE, 
La Crosse, Wisconsin. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, 
HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 
THE TRANE COMPANY. LA CROSSE, WIS. © SCRANTON MFG. DIV. SCRAN ” 


CLARKSVILLE MFG. DIV, CLARKSVILLE. TENN. © TRAWE COMPANY OF CA 
10 vs an ] anania 


Axial root ventilator provides eco- 
nomical ventilation for mills, 


factories, warehouses. Designed 
with lower silhouette, costs less to 
install and operate. 5 sizes. Models 
also for handling corrosive and ex- 
plosive fumes and gases. Centrifugal 


TRANE industrial fans are available 
in 3 basic wheel types: A, for exhaust 
systems; B, for granule-conveying; 5, 
for stringy material. 11 sizes, 11” to 37” 
inlet diameter; 5 arrangements to meet 
any process system need. 


roof ventilators also available. 


Class i! fans are designed for high- 
pressure air conditioning systems, 
industrial processing and drying. 15 
standard sizes from 18” to 73”, for 
static pressures up to 1144". Complete 
line of Class I and II fans also available. 





Packaged utility fans are designed for 
supply and exhaust in hundreds of 
ventilation applications. Advanced de- 
sign features assure exceptionally 
smooth and quiet operation, long life. 
Available in capacities to 15,450 cfm. 
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Apron Conveyors—excellent for horizontal or 


inclined conveying. 


JEFFREY CONVEYORS TO MEET 
YOUR MATERIALS HANDLING NEEDS 


COMPONENTS, ACCESSORIES FROM STOCK 


The plant engineer must treat every conveying job as a brand 
new project; the material to be moved has its own peculiar 
characteristics; distances, elevations and surroundings vary 
to affect operating conditions. Selecting a conveyor requires 
a thorough knowledge of the factors involved. 

That’s where Jeffrey’s 75 years of materials-handling 
experience steps in to help. Based on this know-how, our 
engineers recommend the type of conveyor that will move 
the material most efficiently. They help plan it for maxi- 
mum performance at most economical first cost; will even 
supervise installations. 

Jeffrey conveying equipment maintains high production, 
lightens labor’s burden and reduces operating costs. Send for 
data. The Jeffrey Manufacturing Company, 905 North Fourth 
Street, Columbus 16, Ohio. 


Vibrating Conveyors—transport hard-to-handle Spiral Conveyorsand Bucket Elevators— Belt Conveyors — move materials 


materials easily. 


team up for horizontal and vertical travel. swiftly across country or on short hauls. 


Bin Vaives « Car Pullers 
« Chains -idiers+ Pulleys S| E = Ee R cE YW 
*Sprockets + Take-ups 
* Buckets « Pillow Blocks 


CONVEYING + PROCESSING «+ MINING EQUIPMENT... 


TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 


For more facts circle 568 on Reply Card 
For more facts circle 569 on Reply Card ——> 








Westinghouse completely redesigns its breaker line 


Newly designed breaker line simplifies frame designations ... reduces space 
requirement up to 50%. Because of recent Westinghouse engineering advances, these new 
breakers retain the same high interrupting capacities of older designs in smaller frame sizes. The 
new designs mean it’s easier for you to order, install and use AB breakers. Gone is the confusing 
assortment of letters that designate other models. These new breakers are easy to identify because 
they follow a common-sense sequence. They're simple to specify because you choose from only 
six breakers for virtually every application. They're better to use because they're smaller... yet 


you have the same quality and reliability of the former Westinghouse models you've been using. 





IR 
e Add the fact that terminals accept either copper or aluminum cable. Any way you look at it, the 
NEW Westinghouse line is the one you'll want to use from now on. e Want more information on 


this new line of breakers? Contact your Westinghouse representative, Westinghouse distributor, 


nearest independent panelboard-switchboard builder, or write Westinghouse Electric Corporation, 


Standard Control Division, Beaver, Pa. e We're offering a free wall chart that shows the new line 
of breakers. It measures 17 x 22 inches, is plastic coated and gives dimensions, interrupting ratings, 
maximum amps and volts and, of course, the newest designations along with the breaker photos. 
Write to the Westinghouse address above for your copy. 


All Westinghouse AB breakers meet or exceed NEMA and UL specifications. 
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SAF-T-VUE* ... lets you 
see whether the con 
tacts are open or closed. 
Fills the needs of every 
industrial plant where 
safety codes require visi- 
ble contacts. All frames. 


THERMAL MAGNETIC... 
provides instantaneous 
opening on short cir 
cuits, yet permits harm 
less momentary over- 
loads such as those en- 
countered in motor start- 
ing and initial lighting 
surges. On sustained 
overload, the higher the 
current, the shorter the 
opening time. All frames. 


{e) 12) (2) 































































































MARK 75* ... interrupts 
up to 75,000 amps at 
240 volts a-c. Costs a 
fraction of conventional 
high interrupting capac 
ity breakers. Does not re 
quire reactors or fuses, 
is particularly suited for 
network systems. 


AMBIENT 
COMPENSATED... ends 
nuisance tripping, and 
eliminates need for de- 
rating where elevated or 
changing temperatures 
are encountered. All 
frames. 

















new breakers / new sizes / new designations 







































































IR = Interrupting Rating 


TRI-PAC* . . . smallest, 
lowest cost protective 
device you can apply 
where 100,000 amps can 
be poured into faults. Ex 
ample: network systems 
or those fed by large 
transformers. 


MAGNETIC ONLY... pro 
vides short circuit pro 
tection only. Primarily 
used on motor circuits 
where overload protec- 
tion is provided by other 
means. All frame sizes 
except E. 


*Trade-Marks 


WESTINGHOUSE ELECTRIC CORPORATION Standard Control Division, Beaver, Pa. 


Printed in U.S.A J1-30317 
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Presenting fie the new line of CLARAGE 


Type C/ Exhausters 


Volumes to 3800 CFM, pressures to 18”, woodworking, and other machines . . . con- 
veying materials ranging from fibers to grains 


temperatures to 750°F., six sizes, three wheel 
types, five arrangements as shown above, . . removing smoke and fumes. . . furnish- 
adjustable to any of the eight standard air ing industrial process air . . . handling chemi- 
cal and hot gases. 

Write for new Catalog 707 containing per- 
formance tables, dimensions, and system 
data. Get acquainted with the advantages 
you'll enjoy by choosing Clarage Type CI 
Fans for your next requirements. CLARAGE 
FAN COMPANY, Kalamazoo, Michigan. 


discharge directions. 

Result: fan equipment uniquely well suited 
to nearly every service imaginable. The un- 
complicated, heavy construction, featuring 
cast iron housings and sideplates, makes the 
Type CI the natural selection for such severe 
applications as exhausting from grinding, 


Dependable equipment for making air your servant 


CLARAGE FAN COMPAN Y 
Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 


»>@@eoee ee @ 
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SAVE MONEY ON TOUGH SERVICES WITH 
QUARTER-TURN LUBRICATED PLUG VALVES 


You'll get a big bonus of longer life and bottle-tight 
shut-off with Rockwell-Nordstrom lubricated plug 
valves. Fully protected seats and dependable opera- 
tion assured by lubrication mean superior perform- 
ance on difficult services—pickling acids, caustics, 
slurries, etc. On other and easier services, you will 
also benefit, since Rockwell-Nordstrom valves cost 
no more than non-lubricated valves and in some in- 
stances less. They open or shut quickly with a quarter 
turn of the wrench. 


There are literally hundreds of ways Rockwell meas- 
urement and control equipment is helping manufac- 
turing and processing plants save time, money and 
materials. The experience of the world’s largest single 
manufacturer of valves, meters, regulators and other 
equipment for measurement and control can pay off 
for you, too. Wherever liquids or gases flow through 
pipes in your plant there is a real opportunity for 
savings. It will cost you nothing to get the facts . . 
Simply send the coupon. 


ROCKWELL 
The leading single source for Measurement /Control products and ideas 
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“IN-PLANT” METERING: 


LIQUIDS AND GASES 


Rockwell gas and liquid meters, 
properly applied, can improve 
quality control, sharpen cost con- 
trol, and prevent waste in almost 
every plant department. A Rock- 
well Field Engineer can help you 
find where meters will cut costs 


... and Rockwell has a complete 
line of meters to measure prac- 
tically anything that will flow 
Ss: 


through pipe. 


CONTROLLING PIPED MATERIAL: 
LIQUIDS AND GASES 


More efficient control of all the 
material flowing through pipes in 
your plant is a positive step in 
cutting costs. There are new ap- 
plications and new ideas for using 
gas pressure regulators and valves 
that will stop wasteful, inefficient, 
and dangerous handling of fuels, 
production fluids, and products. 
A Rockwell Field Engineer can 
show you where and how. 


HOW MUCH 
COULD YOU SAVE? 


There is hardly a plant of any kind—including 

yours—where the right application of the right 

measurement and control methods and equip- 

ment won’t produce savings many times the | MEASUREMENT AND CONTROL DEVICES 
modest cost involved. It will cost you nothing 

to have a Rockwell Field Engineer show you. all fine products by 6) 


Simply send the coupon below, now. 
ROCKWELL 


SEND COUPON NOW! 





ae 


Rockwell Manufacturing Company, Dept. MC2K, Pittsburgh 6, Pa. 

i _] Pisace have @ Rockwell Held Exginset on} me Cer en epgeeenem, 

Please send literature on (_} Controlling gos pressures; [ ] Valving gases, liquids 

and slurries; [| Measuring liquids; (_) {_] Measuring gases. 

| am concerned primarily with (") Light & Heavy Metol Fabricating (_] Basic 

Chemienl Production [| Chemica! Processing [) Food, Drugs & Tobacco 
"] General Manufacturing Operations _| Petroleum Processing 
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You can't “breathe new life''into old unit heaters... 


don’t repair...:: 





4 





= Been wondering when this 

relic would quit on us. 

Well—let's haul ‘er down 

. . maybe we can patch 
that leak. 
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Every heating season, thousands of old steam unit 

heaters develop leaks. And when a unit starts to 

leak it’s almost a sure sign useful life is just about 

over. Repairs are usually a waste of time and money 
. it’s economically wiser to replace. 
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W-h-e-w! Wotta job! 
For a while there | 
thought we'd have to 
blast it loose. 





In time alone, it costs from $25 to $300 (if scaffold- 
ing is required) to disconnect, take down and re- 
install an “old-age” unit. Add the actual repairs — 
and the final cost is prohibitive. What's more, 
chances are additional leaks will soon crop up. 








No wonder it leaks . . . looks 

like something dredged up 

from Davy Jones’ locker. This coil is 
really corroded. 





Unit heater failure is generally caused by internal 
or external corrosion. Sometimes it’s due to im- 
proper venting or trapping. But even with careful 
maintenance, units eventually begin to show signs 
of wear, lose efficiency, develop leaks. 
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Well, I've done all | can for you. Here's 
hoping it was worth it. 








Vir 

Because it’s impossible to inspect the extent of cor- 
rosion within heating coil tubes, no one can predict 
where or when the next leak will occur. Repairs 
only prolong the unit’s life for a completely unpre- 
dictable length of time. 


In Canada: Sarco Canada, Ltd., Toronto 8, Ontario 
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.replace with Modine 














Wouldn't you know .. . 
and on the coldest day of 
the year! Never should 
have tried to 

save it. 











This new Modine 
is a beauty, Joe. 
We should have 
done this in the 
first place. 








im). 


occur during coldest weather . . . often interrupt 
production at critical times. With a well-planned 
replacement program, failures are anticipated .. . 
units can be replaced in summer and early fall. 


by Service records show that most unit heater failures 


By replacing your old units with new Modines, you 
eliminate the danger of shutdowns and the expense 
of frequent (often useless) repairs. And you'll find 
that new Modines heat better, use less fuel, run 
quieter and require only routine maintenance, 


Get your Modines from local distributor stocks 


POWER-THROW" HORIZONTAL 
... 10 SIZES ... 24 SIZES 


You'll find just what you need in Modine’s unit heating equip- 
ment line. It’s the world’s broadest . . . with types, models and 
sizes to match any temperature, air delivery and location re- 
quirement. Most important, all Modines have these benefits in 
common: superb styling, long-life, economical installation and 
operation, just-right heating performance. 

Find out how you can save by replacing your unit heaters 
with new Modines . . . either steam and hot water or gas-fired. 
Mail the coupon for full information. 


COMPLETE REPLACEMENT PROGRAM DATA! 


See your Modine distributor or use this coupon to get (1) 
full information on replacement program, (2) 22” x 24” wall 
chart containing unit heater maintenance tips and a valuable 
performance check list, (3) Modine’s “Repair or Replace?” 
bulletin, (4) Gas Unit Heater Installation Guide. 


VERTICAL PROPELLER-TYPE 


... 28 SIZES GAS-FIRED . . . 8 SIZES 





MANUFACTURING COMPANY 





MODINE MANUFACTURING CO 

1563 DeKoven Ave., Racine, Wisconsin 

Send replacement program dato woll chort ond 
Repoir or Reploce? bulletin Gos Unit 

Heoter Installation Guide 

Name 


Firm 


Address 


$u-1398 
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sine to Avoid Crash Programs 


What caused your latest emergency crash program? Was water at 
the bottom of it? Did boiler tubes fail because of internal deposits or 
corrosion? Power plant down to clean turbine blades? Steam heat cut 
off for repair of leaking return lines? Air conditioning equipment shut 
down to clean condensers? Process gone sour due to poor clarification of 
water? In trouble with state authorities over contaminated waste water? 

Crash programs to maintain production or to minimize losses caused 
by shutdowns for repairs or changes to improve water conditions are 
costly. They can be avoided if suitable water treating equipment is 
installed and effective water conditioning programs are adopted. 

Hall Laboratories engineers are specialists. They can advise on equip- 
ment and set up water conditioning programs designed to give you 
trouble-free operation at low cost. And they can teach your operating 
men how to maintain the proper water conditions. 


Stripper Column Deposits 


During a routine boiler water con- 
ditioning service call at a New Jersey 
chemical plant Hall field engineer 
Frank Duesing spoke of plant-wide 
water service. Immediately, a plant 
chemical engineer suggested that 
Duesing look at a solvent recovery 
stripper column which was out of 
service because of heavy deposits on 
the bubhle plates. The plant engi- 
neers had assumed that the deposits 
were composed of material picked up 
by the solvent and precipitated in 
the recovery equipment. 

Duesing tested the deposit in di- 
lute acid. The rapid evolution of 
carbon dioxide gas indicated that the 
material was made up largely of 
calcium carbonate. This meant that 
the hard raw water being used was 
responsible for the deposition. 
Duesing recommended acid cleaning 
of the column and substitution of 
zeolite-softened water, or preferably 
condensate, for the raw water. 
Zeolite-softened water was immedi- 
ately available so this was used. 

There has been no further deposi- 
tion of calcium carbonate, although 
a little temporary trouble occurred 
when the solvent did become con- 
taminated with catalyst. The pre- 
vious experience led to quick identi- 
fication of the material so that plant 
engineers could promptly stop the 
contamination. 
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Flood Causes Water Shortage 


When floods produced a break in 
the dam of the municipal reservoir at 
a city in Ohio, all industrial city 
water users had to curtail consump- 
tion. A box company immediately 
made plans to keep their boiler oper- 
ating by bringing water in tank 
trucks from a neighboring city. Un- 
fortunately, there was no time to 
clean the tanks which had been trans- 
porting oil and salt water. 

Hall field engineer Dale Holland 
arrived at the plant just before use 
of the contaminated water was 
started. After quickly analyzing the 
purchased water he set up a program 
of hourly testing, blowdown control 
and antifoam feed. He then helped 
the operators maintain good control 
during the emergency period. The 
quick action permitted trouble-free 
operation of the boiler despite oil 
contamination, harder water and ab- 
normally high solids concentrations. 

One of the plant operating men 
remarked that, in his opinion, no 
plant production would have been 
possible during the emergency with- 
out the help given by the Hall 
Laboratories engineer. 


Deaerating Heater Trouble 


Despite repeated recommenda- 
tions of Hall field engineer Stan 
Ziarkowski to use sodium sulfite to 
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protect the boilers from corrosion, 
the operators in an industrial plant 
did not get around to installing the 
necessary feeding equipment. There 
seemed to be no urgency because the 
boilers had operated for a long time 
without corrosion damage. 

When Ziarkowski inspected the 
largest boiler, and found some pit- 
ting his concern grew. The situation 
was serious because this boiler was 
the only one which could carry the 
entire plant steam load. His concern 
increased when feedwater tests 
showed the concentration of dissolved 
oxygen to be much higher than 
normal for a deaerating heater. 

The heater was inspected and 
cleaned. Nothing to account for poor 
deaeration could be found so it was 
put back in service. Again feedwater 
oxygen tests showed excessive con- 
centrations. Another inspection was 
made at Ziarkowski’s request and 
this time the vent condenser was 
opened. Here was the trouble. Many 
tubes were leaking, permitting water 
to pass through the heater without 
being thoroughly deaerated. 

Vent condenser tubes were re- 
paired. The use of sodium sulfite was 
started. Then all ran smoothly. What 
seemed to be an unnecessary move 
could have saved the replacement of 
more than one hundred fifty pitted 
boiler tubes and avoided production 
downtime. 


Water is your industry's most im- 


portant raw material. Use it wisely. 


How Consultants Solve 
Industrial Water Problems 


There are no “stock answers’’ to 
industrial water problems. A new 24- 
page booklet, “‘Hall Laboratories 
Industrial Water Consultants,”’ de- 
scribes the many ways industry can 
use water most economically. For a 
copy of this booklet, write on your 
letterhead to: 


HALL LasoraTories 


HAGAN CENTER, PITTSBURGH 30, PA. 


Consultants on Procurement, Treatment, 
Use and Disposal! of industria!l Water 


INC. 
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CORROSION PROBLEMS in their inorganic finishing rooms led Western Elec- 
tric’s Merrimack Valley Plant to a study of materials which resist acid fumes. Result 
was a combination of PVC ductwork and hoods, and fiberglass-reinforced polyester 
ducts. The article starting on the next page tells you the result of this high-cost but 


cost-saving job. 


PORTABLE TOOL repair costs can be an expensive item in any plant budget 
but they can be controlled. In the article beginning on page 118, the author tells how 
his company gets the most work possible per purchase dollar from its portable tools. 


It’s done by adhering to a carefully worked out maintenance and repair program. 


IF YOUR MATERIALS HANDLING job requires only a hand truck for its 
most efficient operation, it doesn’t seem reasonable that you would invest in a fleet 
of 10,000-Ib fork lift trucks. Basically, that is the theme of the article starting on 
page 123. The author shows you how to analyze your own operation and how to 


apply some common-sense rules to equipment selection. 


NUMERICAL POSITIONING CONTROL may be the answer to the high cost 
of small-lot production—on drills, lathes, milling machines and even welders. To 
find out how it works, what it will do and how fast it will return your investment, 


turn to page 130. 


PROPER ROUTING of lubrication men throughout the plant is half the battle. 
Lockheed’s Georgia Division is winning that battle with a system in which IBM 
cards are employed in scheduling the lube routes for the men. The article begins on 


page 140. 


VENDING MACHINES have come a long way from the peanut and chewing gum 
dispensers of years ago. Now a gleaming array of semi-human mechanical philan 
thropists dispense—for a price—practically every type of viand imaginable. Layouts 
for some highly successful coin-operated industrial plant restaurants are described 


in the article “Machines That Feed Men” on page 142 


SELECTING a maintenance supervisor? Before you do check the article on page 
158 to see if you are placing the right value on the 11 factors which our author 
considers important in making this selection. See how your rating system compares 


with this one. 





PVC FOR DUCTWORK— 
IT COSTS MORE, BUT IT 
CUTS COSTS, TOO 


By GEORGE L. SCHMIDT, Senior Plant Engineer, 


Merrimack Valley Works, 
Western Electric Co., Inc. 


ANY CORROSIVE fumes can 

and do raise havoc with coat- 

ed metal ducts. In order to eliminate 

many of the problems associated 

with plating rooms and similar loca- 

tions, we decided on the installation 

of non-plasticized polyvinyl chloride 

for the ducts and piping in our Mer- 

rimack Valley plant’s inorganic fin- 
ishing room. 

Normal-impact PVC ducts were 
used for exhausting corrosive fumes 
from our inorganic finishing room. 
Non-plasticized PVC, which is dark 
grey in color, was used since we 
considered the higher chemical and 
temperature resistance of this ma- 
terial of greater value in our appli- 
cation than high impact strength. 
The high-impact grade material, 
which is light grey in color, did not 
offer much advantage for overhead 
systems which are reasonably pro- 
tected from damage. 

Seven complete PVC duct sys- 
tems were installed for exhausting 
fumes from neutralizing and acid 
dip tanks, copper and tin barrel 
plating tanks, zinc barrel plating 
tanks, precious metal tanks, a cop- 
per-tin automatic plater, a zinc au- 
tomatic plater, and a bonderize and 
alkali etch unit. 

Each system, consisting of hori- 
zontal runs at the first floor ceil- 
ing and vertical risers to fans on 
roof, averaged about 135 ft in length 
and about 24 in. by 28 in. in cross 


section. The ducts were fabricated 
in the supplier's shop and assem- 
bled in the field. Field cutting and 
welding was kept to a minimum. 
Runs were fairly complex with a 
number of elbows and offsets to 
avoid installation interferences. Fig- 
ures 1 and 2 are typical views of the 
installations. A_ difficulty experi- 
enced immediately after the installa- 
tion was the sagging of the top of 
the ducts on the roof where they 
were exposed to the sun. This was 
corrected by installing additional 
PVC stiffening braces. Also, in sev- 
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Fig. 1. General view of one of the 
seven complete PVC duct systems in 
finishing rooms at Merrimack Valley. 
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eral cases, it was necessary to in- 
crease the number of PVC bolts on 
flanged horizontal connections to 
eliminate leaks from condensation 
in the ducts. In future installations 
we plan to use stainless steel bolts 
in the lower sections of the flanged 
joints, since they can be drawn up 
tighter without shearing. 

Cost of the material and installa- 
tion, not including exhaust fans, 
hoods or engineering design was 
$5.84 per pound or $2.94 per 
square foot of duct material. We es- 
timate that the PVC duct installa- 





Fig. 2. Another general view shows horizontal duct runs. 


tions for this project cost about 75 
per cent more than an installation 
of coated sheet metal, but felt that 
the initial high cost was justified. 

A survey of other Western Elec- 
tric plants indicated that the aver- 
age life of coated metal ducts was 
about two years. 

Three different types of exhaust 
hoods were used on the variou® 
plating tanks. Where there was a 
possibility of the hood being hit and 
damaged, plastisol coated metal or 
stainless steel was used; otherwise 
hoods were fabricated from PVC. 


Fans, Motors Installed on Roof 


Fans and motors are installed on 
a steel platform on the roof as 
shown in Fig. 3. The roof is of the 
poured gypsum type and adjacent 
to and paralleling the platform is a 
section of gypsum planks where 
ducts pass through the roof. This 
permits easy cutting for duct holes 
or patching if they are removed. 
Where duct systems pass through 
the second floor concrete slab, 
stainless steel fire dampers are in- 
stalled in the slab. 

The fans are lined with ¥% in. 
thick natural rubber except for one 
fan which was fabricated from 
PVC. This was for the purpose of 
comparative checks on service and 
maintenance cost. After three years 
of use the ducts, the PVC fan and 
the rubber-coated fans appear to be 
in as good shape as when put in. 

Weather caps were not installed 
at the discharge end of the ducts 
in order to project the fumes as high 
as possible into the air and away 
from the air intakes to the building 
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Fig. 4. This system was made of fiberglass-reinforced polyester. Corrosive fumes 
from resin flux and temperatures beyond the range of PVC were contributing 
factors that made it necessary to use this variation in two exhaust systems. 


ventilating system. Fan motors are 
the totally enclosed type. Fans are 
belt driven and the drives are pro- 
vided with weather protecting 
guards. Fan housings have a small 
opening in the bottom to drain out 
rain and condensation. 

Two installations of fiberglass-re- 
inforced polyester ducts were made. 
One of these, shown in Fig. 4 was 
for exhausting a solder dip position 
where the duct was subject to the 
corrosive fumes of resin flux and the 
temperature was beyond the limit 
of PVC. The horizontal runs and 
vertical risers are approximately 125 
ft long and 27 in. in diameter. Fab- 
ricated cost of the duct was $3.80 
per square foot not including in- 
stallation and design. A second in- 


stallation of polyester duct was 
installed to exhaust hot fumes from 
a baking operation involving a syn- 
thetic wax, which breaks down un- 
der heat, giving off corrosive chlo- 
rine gas. 

PVC sinks, drain lines and ex- 
haust hoods were installed in the 
Quartz Crystal Shop where small 
quantities of hydrofluoric acid are 
used. Also in this shop, a 2-in. PVC 
pipe line was installed for the deion- 
ized water system. Some difficulty 
was experienced with leaks develop- 
ing in this line. Ambient tempera- 
ture changes at the ceiling of an 
annealing furnace area where the 
pipe was installed caused excessive 
expansion but the difficulty was cor- 
rected by an expansion loop. End 
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CONTROL AND MAINTENANCE 
OF PORTABLE TOOLS 


Selection 


i, 
y 
3. 
a 
J. 
6. 


Purchasing 
Controls and accurate record keeping 
Qualified repair supervision 
Correct testing during and after repair 
Cooperation between production and 


maintenance 


7. 


By WALTER JACOBY, Sup'’t., 
Maintenance & Construction, 
Special Products Division, 
1-T-E Circuit Breaker Co., 
Philadelphia, Pa. 


ORTABLE TOOL repairs in 

large industrial operations can 
readily climb from a_ controlled 
$200 a month to an astonishing 
$2000 a month, unless an effective 
control and maintenance program is 
used. 

Uitimate tool efficiency starts 
with selection and purchasing, pro- 
gresses through distribution and use, 
to repair and control techniques. 

As far as selection is concerned, 
the tool that requires the least main- 
tenance is the most desirable choice. 
Maintenance history files show that 
the better tools are more economical 
in the long run. For instance, re- 
newal parts should be reversible and 
interchangeable wherever possible. 


Compliance with safety codes 


Tool housings that are split pro- 
vide for ease in replacing cracked 
and broken parts. Bearing inserts 
should be steel, allowing bearing 
changes to be made without dif- 
ficulty. 

In our company, portable tools 
are received by the maintenance 
department. From the _ shipping 
paper, the purchase order number 
provides it with the key to the de- 
partment which ordered the tool. 
After receiving the tool, an I-T-E 
number is stencilled on it, a four- 
pin polarized plug is installed, a 
case history card is placed in the 
machinery maintenance file, and the 
tool is turned over to the respective 
production department. 

Once in production, the next con- 
tact with the tool comes from break- 
down repair request, and this is 
where maintenance control proce- 
dure really works. The procedure is 
as follows: 

1. The portable tool repair req- 


uisition, referred to as the tag, is 
employed as the means of com- 
municating the description of, and 
the authority for, the work to be 
performed between the initiating 
department and the maintenance 
department. 

The tag is a printed requisition, 
divided into four tear-off parts pro- 
vided to record the stages of the 
repair from requisitioning to com- 
pletion. See Fig. 2. 

A stock of requisition tags is 
maintained and issued to line super- 
visors upon request. Authorization 
signatures are obtained from super- 
visors only. 

2. The tag is used to describe 
and authorize the performance of 
work, limited to the following 
classes of tools: 

Portable hand tools—all classes 
of pneumatic and electric hand tools, 
such as grinders, sanders, chippers, 
hammers, riveters, spray-guns, and 
portable tank heads. 
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Machine tool attachments and 
accessories such as chucks, die 
heads, tapping heads, grinding at- 
tachments and tool holders. 

Air hoses, water hoses, and ex- 
tension cords. 

Hand welding torches, acetylene, 
oxygen, argon gages, etc. 

3. A tag can be initialed by any 
supervisor or group leader whose 
work requires such action. 

On the tool repair tag part only, 
the following information is written: 

I-T-E tool number, when appli- 
cable 

Description of fault 

Requisitioning department num- 
ber 

Department location by building, 
and bay number 

Date of preparation 

Authorization signature 

The authorizing supervisor dis- 
patches a messenger, with the entire 
tag intact who attaches it to the tool 
by the wire provided with the tag. 
The messenger delivers the tagged 
tool to the maintenance stockroom 
clerk. 

4. The stockroom clerk fills in and 
signs the departmental receipt, and 
gives it to the messenger for return 
to the authorizing foreman. 

The clerk tears off and fills in the 
stockroom receipt and places it on 
the portable tool dispatch board, 
see Fig. 1. 

The clerk then fills in the tool 
repair order part of the tag, and 
turns it over to the foreman of 
timekeepers 

Work order cards are prepared 
and processed by the timekeeper as 
are repair requests. 

The timekeeper clips the tool re- 
pair order to the work order card, 
gives it to the repairman at the time 
the man rings in on the job. 

Stockman gives the tool to the 
repairman and clips the tool repair 
order to the working column of the 
tool dispatch board. 

Tool repairs that cannot be com- 
pleted are so indicated by the tool 
repair order being stowed in the 
holdover column of the tool dispatch 
board. 

Stockroom receipts for jobs not 
worked on are stowed in the ready 
column of the tool dispatch board. 

At the end of each shift, the stock 
clerk delivers all completed tool re- 
pair order tags to the foreman of 
timekeepers, who, in turn, stamps 
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the tool repair order tag “complete” 
and mails it to the requisitioner. 

Requisitioner dispatches messen- 
ger with departmental receipt to 
withdraw completed tool repair. 

The messenger submits the de- 
partmental receipt in return for 
signing the stockroom receipt and 
withdraws the tool. 

5. Holdovers are tools which have 
been worked on, but on which the 
repair has been stopped because of 
lack of material, or by order of the 
maintenance foreman. 

6. Immediate requisitioning of 
tool repairs on a daily basis is of 
prime importance in the guarantee 
of efficient tool repair. The effort to 
attend to repairs on a daily basis 
further prevents bottlenecks due to 
the retention of faulty tools in pro- 
duction departments, and repair 
backlogs in the maintenance depart- 
ment. 

Portable tools at I-T-E consist of 
two classes, pneumatic and electric. 
The first requisite of any machine 
is adequate utility services in order 
that it produce rated torque and 
horsepower. For pneumatic tools, 
adequate air supply, and dry air are 
necessary if they are to continue to 
perform at rated capacity. 

A load survey consisting of the 
entire pneumatic load, from which 
a demand factor is established, de- 
termines the size of the air-com- 
pressor. An intercooler and after- 
cooler, a water chiller, a water trap, 
and separator are absolutely neces- 
sary. The heat of compression raises 
the dew point temperature of the 
air-vapor mixture, and moisture 
must be removed continuously by 
air cooling and subsequent disposal. 


Air mains should be run with 
slight downward pitch, so that any 
condensate runs to the end of the 
main and into a drain leg, where a 
trap and separator automatically 
drain the line. All branch feed and 
drops should run out of the top of 
the main and pitch downward to aid 
proper drainage. Trap piping should 
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Fig. 1, left. Portable tool dis- 
patch board makes it possible to 
keep track of repair to tools. 


Fig. 2, above. Printed requisition 
is divided into tear-off parts, 
each of which records the stage 
of repair to each portable tool. 





TOOL CONTROL 


be avoided and where encountered, 
a trap and separator should be in- 
stalled for moisture removal. Piping 
from compressor to points of use 
must be arranged to isolate and re- 


Fig. 3. Tools should not be abused. 
Cord should not be pinched nor should 
it be expected to support weight of tool. 


move water at each transition from 
main to sub-main to branches and 
drops. 

Referring to Fig. 4, notice the 
sample air main resting on top of 
the test panel. The correct and in- 
correct method of air run-outs is 
shown. The tee on the right is at 
the bottom of the main, where it 
will collect any moisture in the line 
and feed to a tool. The hose, which 
would serve a pneumatic tool, is 
pinched and restricts air flow. In 
time, this hose will leak and the 
main will have to be shut off to 
make repairs, as the hose tee is not 
valved. 

The run-out method to the left of 
the sample is on top, valved, and a 
return bend gives a straight and 
plumb hose terminal. 

The best automatic line oiler and 


filter will not overcome the disas- 
trous effect of moisture on pneuma- 
tic equipment. 

Figure 4 indicates application of 
a combination oiler and filter that is 
standard at all fixed air outlets. Man- 
ufacturers’ recommendations should 
be followed in selecting correct 
lubricants for rotating or percussion 
tools. Transparent bowls leave no 
room for excuses when an oiler runs 
dry. 

Water tends to wash the lubricant 
out of the tool, and must be elim- 
inated. If the compressor is not 
equipped with an aftercooler, mains 
should be pitched toward the re- 
ceiver properly trapped for auto- 
matic moisture removal. Dirty traps 
do not work effectively, so a clean- 
ing schedule is important. 

Air lines should be sized to de- 
liver at least 90 psi at the outlet, 
under load. 

A needle pressure gage, also 
shown in Fig. 4, is a handy service 
tool. Pressure can be checked at the 


Fig. 4. Portable tool and small motor repair bench and test equipment. All items are good investment for tool repair shop. 
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tool by injecting the needle into the 
hose line at the tool. Tool pressure 
while running should never drop 
below 80 psi. A compressor pres- 
sure of 100 psi with load pressures 
of less than 80 psi points to cor- 
roded piping, restrictions that do 
not allow sufficient air delivery, or 
faulty valves and hose fittings, etc. 

Electrical tools, too, must have 
rated line pressure while running. 
Under load, the voltage at the tool 
should not drop below 10 per cent 
of rated voltage. Low voltage under 
load indicates inadequate power 
service due to insufficient trans- 
former capacity, or too small or too 
long distribution lines. It is impor- 
tant to properly derate wire for 
ambient temperature, and allow for 
voltage drop due to length of runs. 

Figure 4 shows the small motor 
and portable tool repair bench in 
the maintenance department. The 
electrical test panel provides 440 v, 
3 phase; 208/115 v, 3 phase; 115 
230 v, single phase; 125 v, d. c., 
power and light ground lamps; four, 
24-v test plugs; an integral mounted 
volt-ohmeter and a stepless d.c. 
power supply. 

Equipment used external to the 
panel is shown on the bench. This 
includes an internal and external 
growler, clamp-on ammeters, volt- 
meter, contact temperature indica- 
tor, tachometer, and an over-voltage 
test unit. Tools are tested at twice 
the operating voltage + 1000. 

Air outlet with grade regulator, 
pressure gage, and combination fil- 
ter/oiler are shown with a quick- 
change, plug-in valve for air tools. 

A dynamometer for measuring 
load performance of all portable 
tools and small motors is in the 
planning stage. 

Compliance with recognized safety 
practices is compulsory to insure 
proper use of tools and provide pro- 
tection for operators. The first rule 
in observing portable tool safety is 
to repair all cracked or broken tools. 
Faulty tools should be immediately 
removed from production. 

Grinders, either pneumatic or 
electric, are potential safety hazards. 
With the exception of cone-shaped 
wheels, all wheels should be oper- 
ated under guards. Wheel and arbor 
bores and diameters should match. 
Wheel washers and collars should 
fit properly to grip the wheel firmly. 

Slow-speed wheels, which are 
vitrified bonded and not run over 
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Fig. 5. Recommended methods of safe grounding for portable tools used in a 
115/230 v system: 230 v single phase tool; 115/230 v extension cord; 115 v tool. 


5500 to 6500 sfpm depending on 
the bore, and high-speed organic 
bonded wheels operating at 6500 to 
9500 sfpm, shoul never be run in 
excess of rated speed. Usually, a 
circular blotter around the arbor 
hole indicates the type of wheel and 
permissible speed. 

Cracked wheels can be tested by 
placing one finger loosely through 
the bore, and lightly tapping the 
wheel with a wooden hammer han- 
dle. A true clear ring indicates that 
the wheel is not cracked. 

Wheels can be tested safely by 
running the wheel inside a five gal- 
lon bucket, a precaution that might 
avoid a serious injury.’ 

Figure 3 shows the usual abuse to 
air hoses, extension cords, and tool 
cords. Here, a helper is receiving 
the tool, but usually, the tool is 
lowered to the floor, and sometimes 


1The Grinding Wheel Manufacturers Associa- 
tion issue “American Standard Safety Code 
for Abrasive Wheels.” Care, mounting, 
handling, and operation of all wheels are 
extensively covered in this publication. 


this will result in a damaged tool. 

The frame of all portable tools 
should be grounded in an approved 
manner. Two-pin caps with a green 
colored pig-tail are not the positive 
ground interlock that provides maxi- 
mum automatic ground protection. 

Approved methods of grounding 
are shown in Fig. 5. At I-T-E, 115 
230 v, single phase distribution is 
used, providing for dual voltage 
connections and load balancing at 
the tool caps. This accounts for the 
4-pole receptacles, connector bodies, 
and caps. Since the equipment 
ground pin is the longest pin, it is 
the first to make contact, placing 
the tool frame at zero voltage, or 
ground potential, before the tool 
can be energized. 

Tools when received by Main- 
tenance, are equipped with four-pin, 
polarized, twist lock caps, before 
distribution. 

Cord adaptors to transpose from 
3 to 4 pole, 2 to 3 pole, and vice- 
versa can be hazards that destroy 
positive grounding practice. End 
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Plant Engineer Don Cravener points to one of job responsibility cards. Samples 
of instructions on the cards which are part of large chart are shown below. 


WALL CHART 


SPELLS OUT 
SUPERVISORY 
RESPONSIBILITIES 


N ORGANIZATIONAL chart 

of mural proportions has 
proved a valuable asset to all mem- 
bers of the engineering staff of the 
Reynolds Metals Company extru- 
sion plant in Phoenix, Arizona. 

Originally constructed for the 
personal use of Plant Engineer Don 
Cravener, the chart has proved a 
good way to clarify the structure 
of the departmental organization 
for all its members. 

Basically, the department is di- 
vided into two groups. One section 
consists of all engineering and de- 
sign functions. The second section 
consists of all maintenance func- 
tions dealing with Mechanical, Elec- 
trical, Machine and Die Shops, and 
General Labor and Transportation 
areas. 

It is essential that each and 
every member of these groups knows 
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how his efforts are to be utilized 
in coordination with others. Also, 
he must be thoroughly aware of his 
area of responsibility and account- 
ability as well as lines of authority. 

The first step in consummating 
this plan was to draw up the cus- 
tomary supervisory organization 
chart. Following this, “job descrip- 
tions” or proper identification of 
the duties of the individuals, were 
established. This “job description” 
was approached in the conventional 
manner by defining extent of, and 
limitations, in booklet form. 

In the process of relating “job 
description” to the organization 
chart, it became apparent that a 
simple, direct correlation would be 
desirable. This thinking led to the 
development of a spacious organi- 
zation chart, which would permit 
showing lines of authority and be 





RESPOWSIBLE POR THE COORDINATION OF ALL MACHINE SHOP 
POREMEN'S EFFORTS IN THE MANUPACTUNE OR REPAIR 
PECIAL TOOLING AND PARTS, PIXT D JIGS, 
PLANT MACHINERY, ETC. ESTABLISHES PRIORITY WORK 
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large enough to include job de- 
scription in the “boxes.” 

Some advantageous usages of the 
8- by 5-ft chart are quite obvious; 
for example, during interview of a 
prospective employee—he may see 
for himself exactly where he fits 
into the “picture,”—-when counsel- 
ling an employee, his individual 
position with respect to others may 
be illustrated, as well as discussed. 

Obviously the size of the or- 
ganization involved would be a fac- 
tor in the desirability of this ap- 
proach. The organization covered 
by this chart includes approximately 
90 supervisory personnel with vari- 
ous degrees of responsibility. They 
supervise over 500 hourly em- 
ployees. End 
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DO YOU REALLY NEED? 


“How much?”—of what kind—is a vexing problem 
for the engineer who is not an MH specialist. The 
author shows how to approach the problem logically 


By HERBERT L. TYGESSON, Manager, 
Materials Handling Division, 
The American Pulley Company, 
Philadelphia, Pa. 


OW MUCH MATERIAL han- 
dling you need is not necessar- 
ily answered by multiplying the basic 
material handling unit by some con- 
stant. If a conveyor fits your needs, 
the answer to how much is “One”. 
Or, you may need five portable ele- 
vating trucks, two skid and pallet 
trucks and one large fork lift truck 
—the well known “combinations of 
active ingredients that do not upset” 
the flow of material. 

What is needed to start with is 
an approach which will make some 
sense out of the 90-odd different 
types of conveyors, elevators, cranes, 
hoists, tractors, trailers, trucks and 
miscellaneous motor transports. 
There have been many methods and 
techniques advanced for the analy- 
sis of material handling equipment. 
Most approaches can be categorized 
into one of the following: 

1. Movement study of the parts; 

2. Cost of lost production due to 
employees waiting for material han- 
dling equipment; and 

3. Cost of moving a unit package 
through a unit distance, or a cost of 
handling index for pieces of equip- 
ment. 
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Each of these approaches has its 
own particular drawback which, | 
feel, makes them of limited value to 
anyone except material handling en- 
gineers. They are of little use in the 
small and medium plant where ma- 
terials handling is a part-time func- 
tion of one engineer. 

Basing material handling needs on 
the zigs and zags of a part from raw 
material through production, in- 
specting, packaging and shipping is 
vulnerable to changes in part design, 
part obsolescence and production 
improvements. The flow of parts 
changes with all these conditions. 
For example, the industrial engineer 
might decide to change the sequence 
of operations on a particular part. 
A study based on the original se- 
quence is chucked right out the win- 
dow. 

Waiting line theory is just that— 
a theory. In actual practice, the cost 
of waiting does not drop off in a 
nice smooth curve with increased 
material handling capacity. As ma- 
terial handling capacity is added, 
there is a marked decrease in what 
production personnel will handle. 
Their attitude is reflected by “We 
have a piece of equipment to han- 
die this, let’s wait until it is avail- 
able”. And, marginal jobs that pre- 
viously may have been handled by 
manual labor now become jobs for 


the material handling equipment. 

As a result, the nice smooth cost- 
of-waiting curve becomes a rough 
saw-toothed affair that is extremely 
difficult to pinpoint and apply to 
existing conditions with any degree 
of certainty. 

Cost-of-handling index needs an 
extremely accurate time and motion 
study. Such an index includes 
amount of material to be moved, 
distances and route. Even after you 
have the index figure for each dif- 
ferent type of equipment, there are 
over thirty different conditions that 
affect the accuracy of the answer. 
If production level changes, creat- 
ing fluctuation in the amount of ma- 
terial to be moved, you get an en- 
tirely different set of index numbers 
for each piece of equipment. 

Basically, these approaches are 
not flexible enough. They do not al- 
low proper consideration of integrat- 
ing various types of material han- 
dling equipment. Further, they can- 
not keep up with rapid changes in 
production schedules and production 
techniques. 

What is needed then is some ap- 
proach that (within reason) deter- 
mines the need for material handling 
equipment and that is relatively in- 
sulated from these other problems. 
We need some system that will not 
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be obsoleted by rapid changes in 
production schedules or manufac- 
turing techniques. 

For any particular set of circum- 
stances there is, obviously, one best 
way to move the load over a given 
area and raise it to a certain height. 
As the conditions change, so does 
the best method. If we can group 
similar conditions — geographically 
within the plant—then we should 
be able to select the proper equip- 
ment. 

This is not such a theoretical ap- 
proach as it may first appear. Actu- 
ally, similar operations do group 
themselves naturally, and these op- 
erations are relatively independent 
of fluctuations in schedules and 
changes in production techniques. 
The majority of similar material 
handling jobs fall into three well de- 
fined groups—shipping and receiv- 
ing, warehousing and manufactur- 
ing. 

There is a well established engi- 
neering principle that roughly trans- 
lated says “What goes in must come 
out”. If you receive one or two 
truck loads of material each month, 
this will probably coincide with a 
comparable volume of shipping. 
The means of shipping and receiv- 
ing will probably coincide. If you 
receive supplies by rail, the chances 
are you ship by rail. If you receive 
by truck, you probably ship by 
truck. If you receive a stream of 
raw material that enters your plant 
on a belt conveyor, the shipping 
must also be a steady stream of 
boxes, cartons or bags. Therefore, 
some sort of conveyorized system 
would be applicable to shipping. 

Plant layout is subjected to very 
little fluctuation. If warehousing is 
100 ft from the receiving platform 
today, it is a good bet that it will be 
there tomorrow and next year, even 
if the material being received is dif- 
ferent. Changes that are made in 
warehousing, generally, move it 
closer to shipping, receiving or man- 
ufacturing. So, what you might lose 
on one end of the operation will be 
gained at the other end. 

Manufacturing facilities change 
rather slowly. If your plant is 
equipped with several batteries of 
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Table I shows the types of material handling equipment for pallet or skid loads. 





Expense 


Limitations 





Type of Equipment «et 
Ratings | cole Lift 


(in pounds) 


Frequency of Loads 


Length of 
Movement 
in feet 


Frequency of Moves 


(No. of Trailers) (Moves per Day) 





Manual: 
Skid and Pallet 
Portable Elevator: 
Manual Lift 
Power Lift 
Powered: 
Portable Elevator 
and Fifth Wheel 
Power Lift 
Heavy Duty Walkie 


” Light Weight Rider 
Model Fork Lift 


Fork Lift 
Heavy Duty 





0 to 100 


| per day 


4 to 5 per day 


5 to 10 per day* 


5 to 15 per day’ 





*1 is least expensiv 


2Depending on length 





automatic bar machines, turret 
lathes and automatic screw ma- 
chines, regardless of what changes 
in production routing are made, the 
parts will still be made on the same 
machines. It just isn’t the nature of 
business to be making ceramic tile 
one day, missile parts the next and 
pop-up toasters the following. 


Shipping and Receiving 


The first problem with receiving 
or shipping is getting the truck or 
rail car loaded or unloaded as 
quickly as possible to avoid demur- 
rage charges. What is in the truck 
will in a great way determine what 
type of material handling equipment 
is going to be needed. It is also im- 
portant to consider the frequency of 
truck or rail car arrival. 

Is the material received in small, 
medium or large individual pack- 
ages or in larger unitized loads such 
as skids or pallets? Let’s consider 
unitized loads first. There is nothing 
complex about it. The simple eco- 
nomics should prevail, i.e., what is 
the least expensive way to get the 
job done? Some sort of material 
handling equipment must be used 
since unitized loads are too big to 
be lifted manually. 

Least expensive material handling 
equipment for pallet or skid loads is 
manual skid and pallet or portable 
elevator trucks. These trucks are 
limited as to range—O to 100 ft. 
See Table I. Manual equipment 


should be used if only a few trailer 
loads are received or shipped a 
month. There is no problem as to 
which type. If stacking is required— 
a portable elevator. If stacking is 
not required—a skid or pallet truck. 

Smallest and least expensive pow- 
ered equipment are portable elevat- 
ing trucks with a fifth wheel power 
attachment. These units are suited 
for more than occasional heavy 
loads as long as the pallets size is 
in the 1500-Ib class. These units 
are quite adequate for unloading the 
average trailer with a 15-ton load 
as long as the round trip does not 
exceed 400 ft. These units will also 
stack the load where desired. Al- 
though a job like this would take 
about 11% hours, portable elevating 
trucks with fifth wheel drives are 
not rated for continual use under 
this type of loading. Therefore, only 
about one trailer load per day could 
be handled in this manner. 

Heavy-duty walkie-stackers are 
available for full-day work. These 
units are considerably more expen- 
sive. The speed of heavy-duty 
walkies is almost double the fifth 
wheel powered unit, but their range 
is not too much greater. Although 
they can range further as far as 
power is concerned, trips longer than 
300 ft each way are more efficiently 
accomplished by rider-type equip- 
ment. 

Now, what about non-unitized 
loads? Since they are not palletized, 
this means someone is going to have 
to lift them. This places a limitation 
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of 60 Ib per individual package that 
can be handled on either a conveyor 
or a platform truck. Both of these 
require lifting and placing opera- 
tions at each end of the trip. Con- 
veyors need two men—one feeding 
and one taking away. 

Two-wheeled hand trucks require 
no lifting, only a tilting, to get the 
load on and off the truck. Hand 
trucks are rated for capacities as 
high as 1500 Ib for heavy crates and 
such. In any case, it becomes ineffi- 
cient to move loads by hand truck 
if the length of the movement is 
over 100 ft. 

One of the best ways to handle 
the non-unitized load is to unitize it 
onto pallets or into bins. The bins 
or pallets can then be handled ac- 
cording to the criteria established 
for unitized loads. 


Warehousing or Storage 


Don’t confuse warehousing with 
shipping or receiving. Whereas the 
material handling equipment select- 
ed for receiving depends on the need 
to get trailers unloaded or loaded 
in a hurry, equipment selected for 
warehousing should be selected to 
make optimum use of storage. There 
is generally a big difference in the 
duty cycle between material being 
brought into warehousing and that 
going out. 

There is almost always a need 
for tiered storage. Even though 
equipment selected for receiving or 
shipping is non-stacking, stacking 
equipment should be seriously con- 
sidered for warehousing. How do 
your loads come into and go out 
of warehousing? Is warehousing 
just a stopoff point between receiv- 
ing and manufacturing? Do the 
unitized loads coming from receiv- 
ing go to manufacturing or do you 
have to break these loads down and 
make up new loads? 

If you make up new loads rather 
than move the original unitized load, 
the smaller, more flexible and less 
expensive material handling equip- 
ment should receive your considera- 
tion. Portable elevating trucks, skid 
or pallet trucks save almost 50 per 
cent on aisle space by permitting 
aisles as small as 4 to 6 ft rather 
than the 10 to 12 ft required by 
the larger equipment. This saved 
space can be used for additional 
storage. 
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Watch the floor load! This is 
probably of greater importance in 
warehousing than in any of the 
other operations. When the opera- 
tion is in an older, multi-story build- 
ing, load carrying ability of the 
floor is of utmost concern. Check 
the freight elevator capacity as cer- 
tified by the insurance inspector. 

Load carrying capacity of wood 
floors is more difficult to determine. 
The best advice on this score is to 
bring in a consultant to inspect 
your building. Consultants are 
available in most metropolitan 
areas. It is not very expensive to 
have the floors surveyed and their 
load carrying capacity determined. 

Outrigger and straddle type equip- 
ment must be used when you have 
floors with light capacities. Coun- 
terbalance or cantilever type equip- 
ment cannot be used under these 
conditions. The reasons are readily 
apparent, and it makes no differ- 
ence whether the unit is a rider 
or a walkie model. Counterbalanced 
equipment must weigh much more 
than the load you are going to move. 
Typical counterbalanced equipment 
with 1500-lb capacity weighs ap- 
proximately 4000 Ib. This concen- 
trates a total weight of almost three 
tons on the wheel area of the lift 
truck. 

Outrigger and straddle type equip- 
ment do not counterbalance the 
load. Instead, the load is lifted 
within the base of the machine. The 
weight of our largest Safeway ele- 
vating truck plus a fifth wheel drive 
is only 850 lb. The combined weight 
of the truck plus the load is only a 
little over one ton. 

Selecting the right kind and 
quantity of material handling equip- 


ment to service manufacturing areas 
in generally more complex. Most of 
the problems involved in shipping 
and receiving are also encountered 
in manufacturing. In addition, one 
or two new problems are added. 
You must consider 1. inter-depart- 
mental moves; 2. intra-departmental 
moves and 3. transfer areas which 
can be either inter or intra-depart- 
mental. We can eliminate high 
stacking equipment from considera- 
tion as high tiering equipment is 
seldom used. Frequently, you stack 
one or two high but no more. 

Range of travel limitations ap- 
plied to shipping and receiving ap- 
ply to manufacturing operations. 
Plants with considerable distances 
from warehousing to the manufac- 
turing area require heavy-duty pow- 
ered equipment. Intra-department 
movement can be accomplished with 
manual equipment while movement 
to-and-from transfer areas might be 
accomplished by either manual or 
powered equipment, depending on 
distance and frequency. Small plants 
with warehousing close to manufac- 
turing can be serviced by manual 
or fifth-wheel powered portable ele- 
vators. 

Flexibility, availability and fre- 
quency of moves are the important 
factors in manufacturing. You don’t 
have to move 15 tons of material 
a distance of 100 ft and stack it 
in a pile in a short time. Manufac- 
turing requires one bin or rack of 
finished parts to be moved away 
and a new bin or rack of unfinished 
parts moved in. The new material 
may be sitting in the aisle or at 
another machine or in the transfer 
areas. The move may be only 10 
or 15 ft. The load may weigh only 


Table II shows types of material handling equipment for non-unitized loads. 





Equipment Single Lift Total Load 
T in pounds in pound 





Length of 
Movement 


in feet 


of Moves 
(Moves per Hour) 


Frequency 
of Loads 
(No. of Trailers) 





60 
1500 


| to 2 per day 250 100 


Infrequent 00 100 


5 to 10 moves per 
hour ot 1000 to 
2000 Ib per lood 
Up to 90 moves with 
smaller loods 


Infrequent 


(see unitized 
lood table) 


9 to 10 including 
binning ond 
polletizing 


Infrequent 


40 to 50 if moteric! 
is binned or polletized 





This will require two men full time 
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a few hundred pounds, and may be 
unitized or non-unitized. 

Efficiency of the material han- 
dling operation is only a very minor 
consideration. Material handling is 
not an end in itself as it is in ship- 
ping and receiving. The important 
thing is to make production as ef- 
ficient as possible. One way to make 
maximum use of production facili- 
ties is to provide everyone with 
his own piece of material handling 
equipment. This is slightly imprac- 
tical and some alternate approach 
should be sought. 

The closest approach to provid- 
ing everyone with his own piece 
of material handling equipment is 
a conveyor system. Conveyors will 
handle the greatest frequency of 
moves and are available 100 per 
cent of the time. There is never a 
case that someone else is using the 
conveyor and a worker must wait 
for material handling equipment to 
remove or bring him some work. 
The frequency of moves depends 
on the speed of the worker. A con- 
tinuous flow of light products be- 
tween two fixed points is the ideal 
condition for conveyorized material 
handling. Although conveyors han- 
dle the greatest frequency of moves, 
they are not flexible. 


Flexibility With Hand Trucks 


Greatest flexibility is obtained 
from two-wheel hand trucks. They 
cost little. They handle heavy loads. 
Two-wheel hand trucks are valu- 
able for short moves between ma- 
chines or for moving completed jobs 
out to the main aisle for pickup 
and transfer by larger pieces of 
material handling equipment. There 
is no waste time for lifting and 
placing with two-wheel hand trucks. 
They are limited in that all moves 
are horizontal and they are restrict- 
ed in handling unitized loads. 

Platform trucks are less flexible 
than hand trucks and considerable 
time is consumed in lifting and 
placing loads on and off the plat- 
form. Individual lifts by one person 
are limited to 60 Ib. Platform truck 
cannot be used to move stacked 
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items without unstacking and re- 
stacking. As a result, this type truck 
finds little use in intra-departmental 
movements. Although they do find 
use in inter-departmental moves, 
double lifting and stacking makes 
for inefficient handling. 

Intra-department movement of 
unitized or grouped loads should be 
handled by skid or pallet trucks, 
manual or power-lift portable ele- 
vating trucks or fifth-wheel powered 
portable elevator trucks. 

It is possible to utilize heavy- 
duty material handling equipment 
for positioning the work at indi- 
vidual machines by special layout 
of production department. Few 
businesses can afford the 10 to 12 
ft aisles which are necessary be- 
tween machines within a depart- 
ment. A compromise can be worked 
out by running heavy-duty equip- 
ment “dead-ended” into narrower 
aisles for pickup and delivery. No 
room for maneuvering is available 
and the loads must be moved into 
position in the aisle by some other 
method. This technique requires a 
good deal of care in sequencing the 
pickups and drops. 

There is little difference in the 
frequency of movement, availability 
or flexibility for any of the powered 
equipment used for unitized loads 
in intra-departmental movements. 
Top speed is 40 to 50 moves per 
hour. Flexibility is probably the 
major difference. Skid and pallet 
trucks are, naturally, limited to hori- 
zontal movement. Portable elevators 
can lift, stack and position. Lifting 
and positioning is slightly faster 
with portable elevators since pow- 
ered equipment is available. Where 
departments or drop areas are close 
enough together, powered portable 
elevator equipment can also be used 
for inter-department transfer. 


How Much? 


To determine the best material 
handling equipment for inter-depart- 
mental movement, we go right back 
to the information necessary to de- 
termine the best equipment for 
shipping and receiving—frequency 
of loads and length of movement. 
Manual equipment can handle up 
to 30 inter-departmental moves a 
day as long as the moves are less 
than 200 ft round trip. Above this 
distance or volume, powered equip- 
ment should be selected. 


Always use the least expensive 
method of getting the job done. Se- 
lect the piece of material handling 
equipment best suited to the fre- 
quency of loads and length of move- 
ment within an area. Don’t make 
the mistake of buying two or three 
smaller and less expensive units to 
de the job of one larger unit. What 
you save in original equipment costs 
will soon be absorbed by wages to 
the extra operators. Within an area, 
with a larger load, use a larger piece 
of equipment. 


Large or Small Unit? 


The converse of this principle is 
also true. Don’t buy one large unit 
when you need several small units. 
This is especially true in manufac- 
turing. When you are trying to make 
more moves per hour—not move 
greater loads—then specify several 
smaller units. As the moves get 
shorter and shorter, the speed ad- 
vantage of the larger units dimin- 
ishes and the flexibility and man- 
euverability of smaller equipment 
becomes more important. Don’t be 
misled by the figures under “Fre- 
quency of Moves.” (Tables I and 
Il.) These figures are based on 
maximum single lift and average 
length of movement. The frequency 
of moves increases as either single 
lift weight or average distance 
moved decreases. When they both 
decrease, frequency of moves in- 
creases even more rapidly. 

There is a limiting factor of 40 
to 50 moves per hour with any type 
of grouped loads. Even this figure 
is ideal. The number of actual 
moves is reduced still more if the 
loads are the least bit shaky or 
wobbly. Any department or area 
requiring more than 20 to 30 moves 
per hour will, effectively, tie up a 
piece of equipment. 

You can determine how much 
material handling equipment you 
need by separating your particular 
material handling activities into 
three areas—shipping and receiving, 
warehousing and manufacturing. 
Within each area, count the num- 
ber of moves, the quantity of ma- 
terial to be moved and measure the 
average distance of the moves. From 
Tables I or II for unitized or non- 
unitized, respectively, select the 
material handling equipment that 
best fits these requirements. End 
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SMART SWITCH 
WAITS, WARNS ACTS 


E ARE INCLINED to look 

upon larger machinery as be- 
ing rugged and well able to take 
care of itself. Compressors, gener- 
ators and the like simply do not 
look delicate or damage-prone. 
However, as we all know, such is 
decidedly not the case; these ma- 
chines are easily damaged—end 
when they do break down, and the 
defect is not caught at once, the ex- 
pensive repairs take considerable 
time. In the case of many machines, 
the downtime itself is often expen- 
sive. This is usually due to the need 
for obtaining stand-by equipment 
to assume the load of the out-of- 
action machinery. 

Acutely aware of the expense in- 
volved when major equipment 
breaks down, engineers at the U.S. 
Steel plant in Clairton, Pa., equipped 
their new in-plant oxygen compres- 
sor with all types of malfunction de- 
tection equipment. This, in addition 
to fully automating its operation. 

The in-plant oxygen generation 
system at this huge, high-grade steel 
plant is the first of its type any- 
where. The compressor, the largest 
high-pressure, multi-cylinder com- 
pressor in use, is a four-stage, four- 
cylinder, horizontally opposed unit 
driven by a 2,000 hp, 450 rpm di- 
rect drive electric motor. 

One of the devices used to pro- 
tect this compressor is Vibraswitch, 
a vibratory malfunction detector 
manufactured by the Aeronautical 
& Instrument Division of Robert- 
shaw-Fulton Controls Co. This pro- 
tective device is a fully mechanical, 
passive, relay-like device which is 
sensitive to all types of vibration: 
displacement, acceleration and ve- 
locity, and demonstrates increased 
sensitivity to higher frequencies of 
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vibration than it does to lower fre- 
quencies. 

In order to protect the compres- 
sor, four such units were mounted 
on the side of the compressor oppo- 
site each main cylinder assembly. 
By this positioning, maximum sensi- 
tivity is achieved. This was proven 
on two different occasions. On one 
occasion a small bead of weld from 
inside an intake pipe fell into a cyl- 
inder. The bead rattling around in- 
side the cylinder soon scratched it. 


Switch Prevented Major Repair 


The resulting very slight, low amp- 
litude, high-frequency increase in 
the acceleration characteristics of 
the normal compressor vibration 
was instantly detected by the Vibra- 
switch associated with that cylinder, 
and the compressor was immedi- 
ately shutdown. Thus, instead of a 
major cylinder repair job, with the 
compressor down for an extended 
period, a more simple buffing job 
on the inside of the cylinder wall 
was accomplished. 

In another instance, an oil feeder 
to one of the pistons failed, causing 
a dry piston condition and slight 
piston seizure. This again changed 
the acceleration characteristics of 
the compressor, and the switch as- 
sociated with the piston shut the 
compressor down. Again, a major 
repair job was avoided. In fact, the 
only repairs needed were to the oil 
feed, none at all to the piston or 
cylinder wall. 





Looking between the compressor cyl- 
inder and one of the interstage receiv- 
ers. Small black oblong on wall, circled 
in color, is the malfunction detector. 


The device that makes all this 
early warning possible is very much 
like a relay in design. See the 
sketch. It consists of a movable 
armature with one end between two 
permanent magnets, the other end 
under spring pressure, pivoted on 
a flexure pivot composed of two 
blocks in shear, one on either side 
of the spring-like armature, with a 
snap action electrical switch bear- 
ing against the mid-point of the 
armature. The armature rests 
against a pin projecting from the 
base of the unit when it is in its 
“untripped” position. Holding it 
in this position is the lower of the 
two magnets. A slight air gap be- 
tween the weighted end of the arm- 
ature and the lower magnet allows 
the armature to move with vibra- 
tion. 

The spring which bears against 
the end of the armature opposite 
the magnets is adjustable to par- 
tially overcome the pull of the 
lower magnet. Thus, it is the sensi- 
tivity adjustment of the detector 
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Left: Sketch showing internal con- 
struction of the malfunction detector. 
Text describes operation of detector. 








SMART SWITCH 


that determines the tripping point 
of the device. 

When the vibratory forces act 
upon the base of the unit, the arm- 
ature moves slightly, but is held in 
its untripped position because of 
the pull of the lower magnet and 
the inertia of the weight. However, 
once the vibratory forces overcome 
the magnet and the inertia of the 
weight, the moving inertia of the 
weight will keep the armature mov- 
ing until it strikes the upper, or 
“latch” magnet. This magnet holds 
the device in the “tripped” posi- 
tion. While moving upwards to its 
tripped position, the armature oper- 
ates the snap switch. 

All electrical connections to ex- 
ternal control or alarm circuits are 
made through the snap switch. The 
working portion itself is fully-me- 
chanical. 

Once the unit has been tripped, 
and it is desired to reset the device, 
a reset button on the top can be 
pushed, returning the armaiure to 
the rest position. Alternatively, in 
newer models, an electric coil in the 
lower part of the unit can be used 
to attract the armature to it, reset- 
ting the device. 

This resetting coil can also be 
used to hold the armature in the 
untripped position during start-up 
periods, when normal vibration is 
usually exceeded. 

In addition, when connected to a 
control unit, a time delay can be 
built inio the device so that momen- 
tary pulses of high vibration will 
not trip the device. Thus, in some 
installations, air pockets, surges, 
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etc., will not cause a shutdown. In 
these cases, the time delay unit 
holds the armature in its untripped 
condition for a pre-determined time 
after its first trip. If, after this time, 
the armature still trips, shutdown 
is initiated. 

Because of the construction of 
the flexure pivot and the armature, 
the device is significantly more sen- 
sitive to higher frequencies of vibra- 
tion. Low-amplitude, high-frequen- 
cy vibration, such as that character- 
istic of failing bearings, metal frac- 
tuce, cracked pistons, fractured 
crankshafts, dry bearing parts, for- 
eign particles in moving parts, etc., 
are detected more rapidly. 

In addition to its frequency sen- 
sitivity, a vibratory malfunction de- 
tector of this seismic inertial type 


Below: Detector in place. When 
tripped, either the reset coil or the 
reset button may be used to return 
the armature to the untripped position. 


exhibits high velocity and accelera- 
tion sensitivity. It will react to in- 
creased vibratory acceleration and 
velocity of vibration as well as phys- 
ical displacement of the vibrating 
part. 

This will enable the detection of 
out-of-balance conditions on rotat- 
ing parts and off-normal load con- 
ditions, either of which will change 
both the velocity with which the vi- 
brating part reverses direction and 
the acceleration with which this 
change is accomplished. 

Because the class of vibratory 
malfunction detector represented by 
this unit has this manifold sensitiv- 
ity to such a variety of symptoms of 
malfunction, they often are able to 
detect the malfunction before any 
significant damage is done. End 
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STANDARDIZATION REDUCES 
UNIT HEATER MAINTENANCE COSTS 


By ROY HAHN, Maintenance Department, John F. Queeny Plant, Monsanto Chemical Company 


E HAVE REDUCED our 

unit heater maintenance cost 
40 per cent by the use of stand- 
ardized equipment and installation 
methods. This saving can be 
duplicated in many other large in- 
dustrial plants. 

Our original problem was a 
familiar one. Unit heater mainte- 
nance cost was extremely high. 
With over 600 steam-fired unit 
heaters in operation, any appreci- 
able cost reduction per unit would 
total up to a substantial saving. 
Jurisdictional problems and hap- 
hazard installation methods made 
repairs or replacements time-con- 
suming, expensive, and frustrating. 

Heaters were hung, piped, and 
wired up as each individual doing 
that phase of the work saw fit. 
This led to a variety of installa- 
tions. There were 10 different 
manufacturers’ units in twice as 
many different sizes. Every con- 
ceivable type was in use: motors 
in voltages of 110, 220 and 440; 
explosion-proof; totally enclosed; 
capacitor and starting windings. 


Unit Heaters Standardized 


After a careful look at this 
situation, it was decided first to 
standardize on sturdy, lightweight 
units in three sizes that would meet 
the majority of our needs. In the 
past, many of the units had cast- 
iron headers which made them 
heavy and awkward to handle. A 
lighter unit was needed that would 
still handle steam pressures up to 
110 Ib. The heaviest of our stand- 
ard unit heaters weighs 89 Ib. All 
are equipped with 110 volt, totally 
enclosed, permanent, slip capacitor 
motors. In some rare cases an 
explosion-proof motor must be 
used. 

Next, a standard hanger was 
designed that simplifies repairs and 
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Fig. 1. Standard hanger was devised 
to simplify unit heater installations. 


replacements. This is accomplished 
by using a 1%-in. 12 gage Uni- 
strut section and ‘'%-in. drop- 
forged eye bolts. Two of the eye 
bolts are cut open at the shank to 
form hooks that will receive the 
loop of two other eye bolts attached 
to the heater. See Fig. 1. This 
arrangement makes removal easy. 
We merely unhook the unit and 
lower it when repairs are neces- 
sary. 

Prior to the standardization 
program some of the hangers were 
%-in. rod, 20 ft long, threaded 
directly into the heater and tied 
into the overhead steel. Removing 
the heater was a cumbersome job, 
and when the rods rusted to the 
heater it became a real problem. 
Each time a unit was replaced a 
new hanger had to be made. 

The hanger as it is now designed 
eliminates these problems. It will 
accommodate any of the three 
standard heaters without altera- 
tion. 

To carry the program a step 
further a sheave was designed to 


Fig. 2. This device was also designed 
for raising and lowering unit heater. 


Fig. 3. View of one of the standardized 
heaters as it is installed in the plant. 


clamp over the Unistrut and lock 
in place by means of two bolts 
with wingnuts. A '%-in. handline 
is used with the sheave to raise and 
lower the heater. See Fig. 2. One 


man pulls the rope with the unit 
(Continued on page 282) 
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NUMERICAL POSITIONING CONTROL 


By J. A. BAKER, Specialty Control Department, 
General Electric Company, Waynesboro, Virginia 


HAT IS numerical positioning control? To say 

what it is, we can list its main physical units 
consisting of a data input unit, the control unit itself, 
and the machine being controlled. In other words, with 
numerical positioning control, we use simple numbers 
as machine instructions to produce a part automati- 
cally. Any explanation further than this gets into the 
area of results. So we will say “what” numerical posi- 
tioning control (NPC) is, by giving an example of it 
in action. 

Let us start with a very ordinary type of job and 
carry it all the way through to the completed part. 
Illustrated in Fig. 1 is the part we want to produce. 
It is a mounting foot, made of aluminum and our job 
is a straightforward drilling operation. Accuracy has 
been specified at plus or minus 0.005 in. and the 
quantity is 60 parts. 

Using conventional methods, we would probably 
start out by making a drill jig. A jig was actually made 
for this part in our tool room in 17 hours. In this part, 
four different drill sizes are specified in addition to the 
center drill. This is a natural application for a multi- 
spindle drilling machine. 

By following the line of conventional manufac- 
turing procedure we have placed ourselves in a posi- 
tion to be faced with at least two familiar problems. 
These are design changes and re-runs or renewal parts 
made at a later date. 

The jig is an investment, both in time and money, 
but it is rather inflexible. A design change may come 
through and obsolete the jig entirely. In any case, you 
must store the jig and take care that it is not damaged 
or lost. 

Quite the contary is true when numerical control 
is used, for one of its greatest strengths is flexibility. 
Design changes can be easily made by merely making 
changes to the tape. Storage of tape programs require 
only a minimum of space. As an example, 500 pro- 
grams can be stored in a tub file, occupying about two 





Fig. 1. Mounting foot, made of aluminum, used in com- 
parison of numerical positioning with conventional methods. 


Fig. 2. Actual jig used to produce part shown in Fig. 1 
compared to program and punched tape used with NPC. 
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cubic feet. This contrast is shown by a comparison, 
Fig. 2, of our tape program and the jig required for 
the mounting foot. 

Up until a few years ago, the use of a jig had been 
the accepted way of doing business. Today, using 
numerical control you do not need the jig and can for- 
get about tool room schedules and costs. On top of 
this, a time study on producing this simple part showed 
a tremendous saving of man-hours using numerical 
positioning control. 

These figures are typical of savings being realized 
daily by users of NPC. This simple part was purposely 
chosen to remove any impression that significant 
savings are made only on the big complex jobs. 
Numerical control can produce results like this even 
with routine day-to-day work. Although we have used 
a drilling operation in our example, we could have 
selected examples from many other types of applica- 
tions. These include welding, stamping, riveting, step- 
shaft turning, boring, straight-line milling, shearing, 
burning, bending and rolling. 
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What can numerical positioning control be used for? 
One definition states that this system can be applied 
to any operation in which a part or tool is moved from 
one point to another, stopped, and work then per- 
formed. The example of the drill press is a good illus- 
tration. A hole is drilled, the table is then re-positioned 
and another hole is drilled, and so on until the job 
is done. What positioning path is taken by the table 
to get from one position to another is unimportant, 
as no work is done until positioning has been 
completed. 

Numerical control can also be used in milling or in 
turning step-shafts on a lathe. In general, the cuts are 
made while the tool is in motion parallel to a machine 
axis. In these cases, start and end points of the cut 
are defined numerically. There are a great number of 
applications for numerical control. We will show you 
some of these applications ranging from the simple to 
the complex. 

Metal cutting shears, Fig. 3, are found in every 
sheet metal shop. The positioning of the backstop 
can be directed with a simpie one motion numerical 
control. It is practical to use inexpensive manually- 
set dials to introduce the numerical position informa- 
tion because, in most cases, we are not faced with a 
constantly changing position. Two important benefits 
are faster setup and repetitive accuracy. This latter 
point is important in connection with re-runs. 


Table shows results of a time study made on producing part 
shown in Fig. 1 by both conventional and NPC methods. 


Time in Hours Hours 
Conv. NPC Saved 


Operational 
Procedure 


|. Making drill jig 17 
2. Making numerical program 
3. Set up and production on 3.77 
multispindle drill press 


. Set up and production on 
a 
turret drill 


Totals (hours) 









































Another operation that can benefit in the same way 
is rolling, Fig. 4. A high degree of consistency with 
varying diameters being rolled results from accurate 
positioning of the upper roller. Numerical positioning 
control will also eliminate time consuming trial and 
error setups. 

Applications such as rolling and shearing require 
constant operator attention. Frequently a quantity of 
parts are rolled or sheared with the same position 
setting. In these cases, where the position setting 
remains unchanged for a period of time, fully automat- 
ic operation from punched tape would add little to 
the efficiency of the operation. The greatest advantage 
in these operations are greater accuracy and faster 
setup. 

Automatic operation with punched tape control 
has a number of advantages in other applications 
such as bolt circle drilling and tangent bending. For 
example, bolt circle drilling, Fig. 5, requires a number 
of accurate indexes of a rotary table. 

This is usually time consuming and it is difficult to 
maintain repetitive accuracy. A one-motion control, 
operated from a punched tape, can index the rotary 
table rapidly with high accuracy and increase the 
efficiency of the operation up to several hundred per 
cent. 

Obviously, punched tape 
choice because of the ever changing 


practical 
location 


input is the 
drill 








ONE MOTION CONTROL 


(MANUAL INPUT) 











ROLLING 











Fig. 4. NPC eliminates trial and error setups on this circle 
rolling operation and provides a high degree of consistency. 





























NUMERICAL POSITIONING CONTROL 


around the bolt circle. In addition, numerical posi- 
tioning control eliminates the drill jig or the expensive, 
time-consuming hand layouts often used in conven- 
tional practice. 

Another economical use of one-motion control 
operated from punched tape is bending, Fig. 6. Here, 
the workpiece must be positioned in several places 
to produce the final form. Assume, for example, that 
you are to make 10 identical pieces with four bends 








ONE MOTION CONTROL 


(TAPE INPUT) 
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Fig. 6. Fast positioning of stops with punched tape control 
reduces amount of handling required to make multiple bends. 





TWO MOTION CONTROL 


(TAPE INPUT) 




















STUD WELDING 


Fig. 7. Two-motion tape control on a resistance welder table 
increases stud-welding production and improves accuracy. 
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SSeS 


\S 
\ 
~ 
= 


YY 





VERT. TURRET LATHE 











Fig. 8. Two-motion control is used in two different ways on 
vertical turret lathe or combined in a four-motion control. 
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THREE MOTION CONTROL 


(TAPE INPUT) 
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Fig. 9. Positioning of component parts on this printed cir- 
cuit board is accomplished with this three-motion control. 























each. The conventional method is to set up for the 
first bend, work all 10 parts, set up for the second 
bend and handle all 10 parts again. With this system, 
each part must be handled four times or the equiva- 
lent of handling 40 parts. 

With numerical positioning control, the stops are 
automatically positioned through a complete cycle and 
each part is handled only once. There is a four-to-one 
decrease in handling time alone plus increased accuracy 
obtained by automatically positioning stop. 

Two-motion tape control on a resistance welder, 
Fig. 7, can increase stud-welding production and im- 
prove accuracy. General-purpose clamps hold a sheet 
onto a positioning table controlled by a tape. 

In operation, the table is positioned, a stud is fed 
from the hopper and welded, the table is positioned 
again and the next stud is welded until all studs are in 
place. Other welding applications, such as spot, projec- 
tion and certain arc and seam welding applications 
can also benefit from tape control. 

A very popular machine in industry is the vertical 
turret lathe, Fig. 8. This machine could be directed 
by either a two-motion or a four-motion control. With 
the two-motion unit, the rail-head can be controlled 
in both the horizontal and vertical planes. For exam- 
ple, in a facing operation the B motion would be 
positioned to determine height from the table and 
the A motion would be used to define the start and 
finish points of the machining operation. Or, in a like 
manner, the side head could be controlled in the same 
two planes. If simultaneous control of both heads is 
desired, a four-motion control would be used. 

Placing parts in printed circuit boards can be accom- 
plished by a three-motion control, Fig. 9. In this 
operation the board is positioned in-and-out, and the 
component inserted into the board. Selection of the 
components themselves will be less subject to human 
error as will the physical placement of the compo- 
nents on the board. 

Standard numerical positioning controls are cap- 
able of doing more complex work, such as angle 
milling, Fig. 10. Here the A and B motions, the depth 
of the spindle and the rotary tilt motion, which pro- 
vides the angle on the spindle, are all operated from 
a four-motion control. Varying angles and slopes can 
be produced. 
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ANGULAR MILLING 


Fig. 10. Varying angles and slopes can be reproduced on this 
angle milling machine using a four-motion tape control. 


With a five-motion control, Fig. 11, the universal 
tool becomes a reality. Again, the in-and-out and 
cross-slide motions, depth of drill and angle of the 
spindle are controlled. To this is added the rotary 
motion which allows us to cut circles. Intricate shapes 
with pockets, angles, slots and steps can be produced 
automatically on this machine. 








FIVE MOTION TAPE CONTROL 








(TAPE INPUT) 

















UNIVERSAL MACHINE TOOL 


Fig. 11. Intricate shapes with pockets, angles, slots and steps 
can be produced automatically with a five-motion control. 


These examples are just a few of the many applica- 
tions possible and have been chosen to demonstrate 
what can be done with pre-engineered control systems. 
Although we are only surface scratching here, these 
examples should be able to stir your imagination and 
give you some ideas of where numerical positioning 
control can be used in your plant. 


~ HOW IT WORKS 


Programming is probably the most mysterious sin- 
gle thing about numerical control and scares more 
people away from it than anything else. Numerical 
positioning control needs no computer or high-pow- 
ered mathematics and is so simple that its basics can 
be taught in five minutes. 

Certainly it is based on numbers but you already 
know the number system, so it presents no new learn- 
ing problem. It is merely the familiar coordinate 
system used by every machine operator who has ever 
positioned a compound table. Any point on a work- 


piece can be reached by moving the table back and 
forth on its axis and the saddle motion in and out. 

In like manner, any point can be located with num- 
bers by measuring from a zero reference corner so 
many inches along the A coordinate and down a 
number of inches on the B coordinate as shown in 
Fig. 12. We began our explanation of numerical posi- 
tioning control with an example of a simple base plate 
or mounting foot. Now let’s go back to it and program 
it for the General Electric Mark II, two-motion, 
numerical positioning control. 
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Fig. 12. Position on part can be located 
by coordinates measuring from corner. 
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Fig. 13. Zero is in the upper left hand corner and all measurements are made 
on the two axes at this point. Program for each hole is written as shown. 
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Zero corner is the upper left hand corner and all 
measurements are made on the two axes beginning at 
the zero corner, Fig. 13. Conventional practice is to 
make hole-to-hole measurements but it should be 
apparent that zero corner measurements pose no new 
learning difficulties and is inherently more accurate. 

Our example may appear to oversimplify the zero 
corner matter for the part in question is squared. 
Obviously, the zero corner can be located off the part 
as well as on it to take care of round parts, irregular 
shaped parts or rough castings. 

The program manuscript is a tabulation of the 
dimensions of each hole. All dimensions are made 
from the zero corner and are normally expressed in 
decimals of five digits. Where zeros occur in a dimen- 
sion, they must be used, not assumed. Thus the pro- 
gram manuscript for our mounting foot begins with 
the dimensions for each hole written as shown in 
Fig. 14. 

Capital letter A is used to tell the control that the 
five digits following it apply to the table motion of 
the machine. Either motion may be chosen to be 
motion A, but once this choice is made it remains 
fixed. 

Digits represent the dimension the table is to be 
positioned to, as measured from the zero corner, and 
the workpiece is located with respect to this point. 
Our first hole has the table dimension of one-quarter 
inch from the zero corner and is written in the manu- 
script as A00250. It is read A00.250. 

In actual programming, the decimal point can be 
used if desirable. If used, the control will disregard 
the decimal and will read right through it. In playing 
a program back through an automatic typewriter, the 
decimal point will be recognized and will print 
A00.250. Because the decimal point is not needed in 
making up our program manuscript, it was omitted. 

A similar procedure is followed for the saddle. In 
this case the letter B is used to tell the control that 
the five digits following apply to the saddle motion. 
Again, either motion may be chosen as motion B but 
this must remain fixed once the choice has been made. 

Everything we have said about motion A similarly 
applies to motion B. Our B dimension to the first hole 
is BOOS30. That is 0.530 in. from the zero corner as 
measured on the B coordinate. Since each motion has 
been identified to the control by the use of the letters 
A and B, they can be programmed in any sequence 
such as A00250, BO0530 or BOOS30, A00250. 

Since stepping switches are used to store informa- 
tion in the Mark II control, these serve as a memory 
to retain the numerical positioning information until 
commanded to change. Even in cases where temporary 
loss of power is experienced, the data is retained and 
not lost. 

Due to this memory, it is not necessary to repeat 
information if we have two or more holes on the same 
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PROGRAM MANUSCRIP 








SADDLE MOTION (8) | 


Boo530 
B 00.3/0 


TABLE MOTION (A) 


AOOZS5O 
A0//00 











B 00930 





A O1400 B 00740 








FB 0o#¥so 
Boowo 


A 02420 
A OZ 900 








A 03650 


BO00b6rs 
Fig. 14. Dimensions for table and saddle motions are listed 
in tabular form. This is machine program manuscript. 
PROGRAM MANUSCRIPT 
E TURRET STATION ©) 
Maer Cee 














AUXILIARIES 


Boo¢so 
Boosas 
BOO #50 
BOO 71#0 








Bootso 
Booto 
2 





—d 


Fig. 15. Completed program manuscript showing table posi- 
tions, drill spindle and operation of the auxiliary functions. 














Fig. 16. Punched tape is prepared from program manuscript 
on a standard Flexowriter or IBM automatic typewriter. 


Fig. 17. Operator places the punched tape in tape reader 
and presses “start” button to produce part automatically. 
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centerline in the same plane. As an example, the four 
holes in the center of our part require changes only 
to the A or table motion. The B or saddle motion 
dimension is not repeated. The control remembers the 
B dimension and the program for the next three holes 
only spells out the changing A dimension. This saves 
programming time, length of tape and speeds up the 
reading operation. 

Our example has proceeded to the point where we 
have the table of our turret drill press properly posi- 
tioned under the spindle and we are now ready to 
drill. At this point we use the control to select the 
drill we wish to use. The Mark II control provides 
signals for the control of 10 auxiliary functions. Two 
of these provide for 10 choices each, while the other 
eight are “on” or “off” type functions. 

Letters C to M have been allocated for these 
auxiliary functions with the exception of the letter I. 
It has been deleted because of possible visual con- 
fusion on the part of the operator or programmer 
between the letter I and the number 1. Let’s see how 
each of these letters can be used. 

One of the functions that can provide up to 10 
choices is indicated by the letter C. Numbers from 
zero to nine follow the letter denoting which choice 
is to be used. In our example, we are going to drill 
the part on a six-spindle turret drill. The letter C indi- 
cates to the control that the number following is a 
turret station number. 

If we place our center drill in turret station 1, then 
programming C1 will bring this drill into play. Similarly 
we can put the required 0.281 drill in turret station 2, 
the 0.204 drill in station 3, 0.193 drill in station 4 
and the 0.140 drill in turret station number 5. 

To put a 0.281 drill through our position for hole 
number 1, we would program A00250B00530C1. On 
the second line of the program we would put C2. The 
first line of information will move the table to the 
proper point and initiate the center drill. The second 
line of information tells the control to stay at the 
same spot and send the 0.281 drill through. 

Letter D, like C, indicates a function which can 
have up to 10 choices. Both letters are programmed 
in the same manner. Letters E, F, G, H, J, K, L, and 
M ordinarily mean only one thing in a program. Each 
of these letters can turn something “on” or “off.” For 
example, we can assign the letter E to turn the 
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BASIC CLOSED-LOOP SCHEMATIC 


Fig. 18. Feedback unit senses position of machine members 
and compares this to position information on punched tape. 
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coolant pump “on,” and F to turn it “off.” The other 
letters can be used in like manner for any of the other 
auxiliary functions you may wish to control. 

At this point we can show a complete program 
manuscript, Fig. 15. The coolant pump is turned “on” 
at the beginning, auxiliary E, and turned “off” at the 
end, auxiliary F, while letter M is used to stop the 
spindle. 

Note that this program center-drills each hole then 
comes back around for the drilling operation. Time 
studies have proved it takes less time to move the 
distance between holes than to rotate the turret each 
time. 

Figure 15 is a completed program manuscript 
ready to be given to the typist to make up a punched 
tape. The tape is prepared on a standard Flexowriter 
or IBM automatic typewriter, Fig. 16. 

With programming completed and the numerical 
input prepared, all in 20 minutes against the 17 hours 
required to make the drill jig, the drilling machine is 
ready to run automatically under the direction of 
numerical positioning control. Now we have only to 
take the tape out to the machine, place it in the 
reader and press the “start” button, Fig. 17. From then 
on the control takes over. Now let’s see how it works. 

Most numerical positioning control systems operate 
as a closed loop system. A simple comparison is the 
room thermostat common to our heating systems. 
The thermostat is set by adjusting the temperature 
dial. This setting is our command to the heating 
system. 

Next, the thermostat measures or senses the tem- 
perature in the room. If it is too low, the thermostat 
throws a switch that turns on the heating plant. When 
the command temperature is reached, the thermostat 
again senses this and turns off the furnace. This action 
repeats continuously to keep the room temperature at 
a comfortable level near our command setting. 

In similar fashion, we give a command setting to 
our numerical positioning control by feeding it posi- 
tion information stored in the punched tape. Our 
command to the control is to move the proper machine 
members to a given point. Instead of turning a heating 
plant “on” and “off,” we are now controlling motors or 
hydraulic pistons. We not only tell them how far to 
move but also in which direction. Our sensing or meas- 
uring device tells the control when we have reached the 
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Fig. 19. Punched tape provides eight channels of informa- 
tion. The odd-number holes check on reading accuracy. 
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command setting and the motion stops within a 
tolerance band of where we specified. A basic closed 
loop schematic is shown in Fig. 18. 

Closed loop systems are based on what control 
engineers call the error signal. This is not meant to 
present a negative picture in your mind but is the 
term used to explain how these systems work. Refer 
back to the thermostat for a moment. The thermostat 
will not take positive action unless there is some 
difference between the command setting and the actual 
room temperature. This difference is the error signal 
and this kind of error must be present or the thermo- 
stat will not act. 

Similarly, there must be a difference between the 
actual position of a machine member and the com- 
mand position. When such difference exists, the sens- 
ing unit or feedback device sends a signal to the con- 
trol and motors are actuated to move the machine 
until the command position is reached and the error 
signal falls to zero. 

With this background on closed loop systems, we 
can begin to examine this control more closely. Let’s 
start by taking a closer look at the punched tape, 
Fig. 19. Note that rows are spaced 0.1 in. apart along 
the tape and that there are eight channels of informa- 
tion down the tape. In each row there is always an 
odd number of holes. This provides us with a check, 
for if an even number of holes are ever read, a light 
flashes to indicate a reading error and the machine 
stops. 

As the tape passes through the reader, contact pins 
reach up. Where there is a hole, the pins pass through 
completing a circuit to a relay which closes to send 
a signal into the control. This signal is directed by 
the master distributor switch to the proper storage 
bank. When all the information necessary for one 
operation is read and stored, a signal is sent from 
the reader and the control acts upon the complete 
block of stored information. 

The storage banks are stepping switches which 


make contacts with taps on a transformer that corre- 
spond to the digits called for on the punched tape. 
Circuits are thus set up and command voltages sent 
on to the position measuring units. 

Position measuring units are mechanically tied to 
the moving members of the machine and when moved, 
create a discrete voltage for each point along the 
member’s axis. Thus there are two voltages to be 
considered, a command voltage where we want to be 
and a position voltage telling where we actually are. 
These two voltages are compared in the control and 
the difference is the error signal. 

This error signal is the information needed to cause 
action, in this case to cause the motors to drive the 
machine members to the desired point. The error 
signal has both polarity and magnitude. Polarity con- 
trols the direction of the motors, rotation and the 
magnitude of the voltage controls the amount of motor 
rotation. 

By controlling the drive motors, we actuate the 
machine members to bring the workpiece into proper 
position under the tool. As the members move, the 
feedback unit keeps sending back new voltages as the 
position changes. The error signal gradually falls to 
zero as the command voltage and the feedback volt- 
age are brought into correspondence. When this con- 
dition is reached, the workpiece is in the desired 
position, within specified limits of accuracy. 

Positioning actually takes place in much less time 
than it takes to read about it with speeds up to 900 
in. per minute practical on some applications. The 
control reads the next block of information while the 
machine is acting upon the present command. 

Different speeds of operation may be obtained but 
speed and accuracy are related in that high accuracy 
requires a slower speed and low accuracy allows high 
positioning speeds. Typical repeatable accuracies and 
speeds of the Mark II control system are plus or 
minus 0.0005 in. at 150 ipm, plus or minus 0.00032 
in. at 60 ipm and plus or minus 0.00005 in. at 20 ipm. 
These figures, of course, assume good mechanical 
condition of the machine. 


_HERE’S THE PAYOFF 


Since tool position knowledge is now placed in a 
punched tape, we no longer need a jig to locate holes 
nor do we need to give the operator a detailed drawing 
with this information. The operators only concern is to 
keep part blanks in the machine as the control has the 
responsibility of producing the part. We can expect and 
get savings in tooling costs and direct labor plus lead 
time advantages because we can get into production 
faster. 





Fig. 20. Jigs for this part cost $1300. When numerical posi- 
tioning control is used only, a $20 holding fixture is needed. 
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Fig. 21. Cost of preparing punched cards was one-tenth the 
cost of making templates for this step-shaft lathe operation. 


We have made the claim that numerical positioning 
control eliminates jigs and produces savings in tooling 
costs. Here are six examples to support that claim. 
Jigs for this part, Fig. 20, cost $1300. With NPC all 
that was required was a simple $20 holding fixture. 

On the lathe shown in Fig. 21, NPC and tracer 
operation were compared in making stepshafts. The 
cost of preparing the punched cards was one-tenth the 
most of making templates. Lead time, too, was cut 
from ten to one. 

In the application shown in Fig. 22, it takes about 
four hours to plan and program the part shown. Com- 
pare this to conventional tooling costs of from $5000 
to $7000. 

Fixture costs of new parts were reduced 60 to 80 
per cent on this general purpose mill, Fig. 23. On just 
one part, a tooling cost of $2000 was saved. About a 
dozen parts like this and the equipment has paid for 
itself. 

No jigs are needed on this NPC layout drilling ma- 
chine, Fig. 24. Tooling costs in one part were reduced 
from $1350 to $20. On another job $1000 worth of 
fixtures were eliminated. 

The Mark II controlled drill press shown in Fig. 25 
eliminated the need for 124 different drill jigs at an 
average cost of $1500 each. The cost of the jigs is not 
surprising when you consider that there are 2400 holes 
per part in three “pinhole” sizes with a required ac- 
curacy of plus or minus 0.002 in. between holes. On its 
first assignment, this machine eliminated the need for 
special tooling costing six times the investment in the 
machine and its control. 

It is a common practice among aircraft suppliers to 
use general purpose machinery because of the short 
average run. The job shown in Fig. 26 used to be done 
under manual control. Two men were needed to move 
this barrel-shaped exhaust liner around between elec- 
trodes to weld on tabs. It took 16 man-hours to make 
the 1600 welds required to complete one part. 

Now it takes one man less than five minutes to load 
the part and push the “start” button. One hour and 
20 minutes later he takes it off. In the meantime he is 
productively engaged on another machine. NPC not 
only provides the flexibility needed for the many dif- 
ferent designs run on this machine, it increases output 
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Fig. 22. Planning and programming this part takes about 
four hours. Conventional tooling costs from $5000 to $7000. 


Fig. 23. Fixture costs for new parts were reduced 60 to 80 
per cent on general purpose mill. Equipment soon pays off. 


Fig. 24. No jigs are needed on this NPC layout drilling 
machine. The tooling costs were reduced from $1350 to $20. 


and reduces scrap. With a savings of $26,000 a year, 
this investment paid off in two years. 

A common job in almost every shop is prototype 
work. This is the strictly one-of-a-kind job that is 
usually scribed, center-punched and finally drilled. 
Here is a sample, Fig. 27, from our own shop. There 
are 100 evenly spaced holes with a prescribed accuracy 
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of plus or minus 0.005 in. Hand layout and drilling on 
a standard radial drill press took eight hours. 

With NPC we eliminated hand layout and did these 
things. We programmed the part, typed out the pro- 
gram sheet, made a punched tape, made a duplicate 
tape for the dispatch office, set up the machine and 
drilled the part. All this was accomplished in 56 min- 
utes. The actual time on the machine was 11 minutes. 

A tracer control and NPC are teamed up on the 
same machine, Fig. 28, to make possible full contour- 
ing plus drilling and boring with one setup. Many parts 
can be completely machined with only one or two set- 
ups and eliminates numerous transfers from one ma- 
chine to another. 

New machine tools reflect the growing interest in 
NPC as a positive method of increasing productivity. 
This machine, Fig. 29, was designed for NPC. The 
combination of machine and control design advances 
have produced a tool of maximum flexibility. 

Thirty tools are placed, at random, in the tool maga- 
zine and are selected and changed automatically as 
needed by punched tape command. The part is indexed, 
drilled, bored, tapped, and milled all by punched tape 
control. 

Savings in tooling costs and direct labor alone have 
been accomplished at the rate of $102,000 a year. In 
other instances, it has been found that payback in one 
year could be realized on in-process inventory savings 
alone. End 


Fig. 25. This numerically-controlled drill press eliminated 
124 different drill jigs at an average cost of $1500 each. 
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Fig. 26. Welder welds tabs on this jet engine exhaust liner. 
Saving $26,000 a year, investment paid off in two years. 


Fig. 27. Layout and drilling 100 precision holes took eight 
hours. All steps required for NPC took just 56 minutes. 


- OR 
Fig. 28. Tracer control and NPC team up to make possible 
full contouring plus drilling and boring with one setup. 


Fig. 29. Thirty tools are selected and changed automatically 
from this tool magazine under command of a punched tape. 
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A” EFFECTIVE industrial safety 
program will include either the 
“lock-out” or the “tag-out” methods 
of protecting maintenance men 
while they are repairing machinery 
and equipment in the plant. 

The “tag-out” method, which is 
the one used at plants of The Fire- 
stone Tire & Rubber Company, re- 
quires maintenance men to attach 
red-colored, 34%-in. by 5'2-in. tags 
bearing their names on the main 
switch or valve of the machines on 
which they are working. 

In this manner the red tag serves 
as the maintenance man’s temporary 
deed to the machine while it is 
“tagged-out.” Production depart- 
ments have relinquished their rights 
to the machinery until the tag is 
removed. 

By having each maintenance man 
use his own red tag and permitting 
no one other than himself to remove 
the tag and start the machine will 
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RED TAG 
SAFETY 


AT FIRESTONE 


prevent serious accidents, Firestone 
safety engineers say. 

Another important phase of the 
program is encouraging personnel 
other than maintenance men to use 
red tags when they are inspecting 
machinery and equipment. These in- 
clude production supervisors, plant 
engineers, and plant cleaning per- 
sonnel, who may approach the ma- 
chinery without realizing the haz- 
ards involved when they fail to use 
the tag-out system. In such cases, 
all that is needed to create an acci- 
dent is for the production employee 
to return to his job and start the 
machine which has not been tagged- 
out. 

Reminding employees of the im- 
portance of plant safety is a con- 
stant program at Firestone. Monthly 
safety meetings, for example, are 
conducted and the programs pre- 
sented are usually those set forth by 
the Industrial Commission of Ohio. 

Red tags spell only one thing— 
DANGER. 

The following explanation of 
DANGER and red tags is given by 
Robert Harvey of the Plant Engi- 
neering department. 

Damage to equipment. Injuries to 
personnel, loss of wages, and loss 
of company earnings will occur 


when machinery is started by mis- 
take during repair. 

Accidents will happen if red tags 
are not used. Resulting injuries will 
be serious. 

Nuisance, yes, red tags are a 
nuisance. Sometimes the main pow- 
er switch or valve is inaccessible 
or you just simply forgot to bring 
a tag, or the job requires so little 
time that it does not seem neces- 
sary to tag-out the machine. But 
living without an arm or hand is 
an even bigger nuisance. 

Gamble is a habit. We all take 
chances now and then, but usually 
the chances are not too important. 
But taking a chance with a hand 
or an arm is important. Working 
on machines without red tags means 
the law of gambling averages will 
sooner or later catch up with you. 

Effectiveness of red tags has been 
proven by a record of accident pre- 
vention. Red tags mean the machine 
is not to be put into operation. They 
mean it will not be started until the 
tag is removed. No accidents can 
occur, therefore, until the machine 
is again a moving unit. 

Reprimands are in order if a 
man is gambling with his life or 
the lives of others. The procedure 
is simple, inexpensive, and requires 
little time and effort. A violation 
of the red tag method is sheer reck- 
lessness. 

In conclusion: If proper use is 
made of Reprimands to obtain the 
Effectiveness of red tags to elimi- 
nate the Gamble, we will accept the 
Nuisance in order to prevent the 
Accidents and Damage in our 
plants. End 
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Equipment Code 


230260 
230279 
230284 
230289 
236250 
236450 
236490 
237010 
237139 
237149 
237159 
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230261 
230270 
230280 
230285 
230290 
230300 
230310 
230320 
230436 
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Typical route 
composed of 
weekly and 
larger 
frequencies 
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MILL, PRITZ-WERMER xg 5286 





A Fill ofl bole for cutter 
®pindle bearing vith BE-+. 





B Fill of1 extension tube for vertical sbaft 
witb BH-4; £111 baod pump reservoir, o11 cups 
on rear, and reservoirco -——————— 
left end of saddle to level 
v/BH-%; 011 all otber lub 
pointe (oil fittings) witb 
Bues, 





CFill reservoirs in colum and knee to level 


witb Bu-4, 
D Grease two fittings for cutt 
spindle bearing wito BL-104 


NOTE: Use grease only for 
anti-friction bearings of 
motores and for lub poiste 
parked witb the plate 
grease . > 








y Grease motor beerings w/BL-10; drain, clean, 
refill oil cups on reer, 
on left end of saddle to 
level and ion column and 
knee to level with Bu-s, 








EXCERPTS FROM TYPICAL CURRENT LUBE ROUTES 
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MILL FRITZ WERNER 
MILL CINN 2 

MILL 

MILL CINN 5 

MILL FRITZ WERNER 
LATHE MONARCH 
LATHE SIDNEY 

MILL FRITZ WERNER 
ROUTER 

ROUTER 

ROUTER 


Denotes instructions 
are attached to 
equipment 

Location 


51866 
G01652 
81487 
68802 
64452 
$1231 
55023 
64804 
49857 
61692 
45573 
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MILL FRITZ WERNER 
MILL MACH V N 
MILL MACH CINN 2 
MILL KT 

MILL MACH CINN 5 
MILL MACH RIGID 
LATHE VDF 
LATHE VDF 
SHAPER KLOPP 
HONING MACH 
GRINDER TOOL 
GRINDER TOOL 


51866 
41596 
G01652 
81487 
68802 
66391 
65530 
63164 
12 

89 

97 

7 


EREREK EEK EKERER 
ll ll ee ee 
eee ee ee ee ee ee 


ING MILL 


Standard hours in 


_ ee 
woceovevuvqaqaqaqg 


ore 


= 


i 
wevcodgwq 


-~ Oe ee ee 
evwocoocouuns 


.,. 
ee eoeeeeeee#eee#eee#ee#se#ee#eee 


be 
°o 





TAPE DATA 


CUTS LUBRICATION 


TRAVEL TIME 


By D. M. HANDROP, Maintenance Service Planner, 
Lockheed Aircraft Corp., Georgia Div., 


Marietta, Ga. 


N A PLANT the size of the Lock- 
heed Georgia Division at Mari- 
etta, travel time is a large portion of 
the total time required to service 
and repair all machinery and equip- 
ment. Reduction of this travel time 
was effected for the lubrication 
group by changing lubrication as- 
signments to an organized route 
system which is issued on tapes. 





Fig. 1. Taped data is used by oilers. 
Fig. 2. Form for setting up the needs. 


Fig. 3. Plastic envelope information. 


Previously, lubrication was per- 
formed by an oiler assigned to a 
specific area. This method largely 
depended on an individual’s memory 
as to the frequency and lubrication 
requirements of all the equipment 
within his assigned area. The dis- 
advantages of such a system are 
apparent. 

This is how our program was set 
up: Lubrication requirements were 
determined from a plant-wide sur- 
vey. This survey included the types 
of lubricants to be used on a ma- 
chine as well as the allowed time 
and specific lubrication instructions. 
Once these requirements were de- 
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veloped, they were analyzed and a 
decision was made as to what would 
be a master route or normal pattern 
of travel for the oilers throughout 
the plant. 

Individual lubrication require- 
ments were then set up and serially 
numbered so that the end result 
could be compared to a postal route. 
Routes were prepared by accumulat- 
ing the time required by each item 
and progressing along the master 
route until a weekly load was ob- 
tained for the individual routes. 
Transmittals which included the 
lube requirements and other data, 
were prepared and submitted to the 
data processing department. 

Flexibility was built into these 
routes by assigning control num- 
bers—differing approximately by in- 
crements of ten digits. This num- 
bering flexibility accommodates most 
normal moves of machinery and 
equipment so that it has been nec- 
essary to renumber only a portion 
of the routes in one or two instances 
where major moves have occurred. 
It is necessary to change only the 
control number and location when 
equipment is moved from one place 
to another. The frequencies, allowed 
time, and other data as contained 
in the card may be kept intact. 


Fig. 4. In the plastic envelope which 
D. M. Handrop holds in his right hand 


are specific instructions for oiler. 


Present instructions are classified 
as either A, B, C, D, E, or F which 
correspond to a daily, weekly, 
monthly, quarterly, semi-annual, or 
annual frequency. Instructions are 
typed on standard forms and en- 
cased in plastic. When equipment is 
initially scheduled for lubrication, 
these instructions are issued and at- 
tached to equipment. See Fig. 3. 

The master deck of IBM cards, 
as originally prepared, is kept in- 
tact except for changes in location, 
instructions, or frequency as deemed 
necessary by current operating prac- 
tice. The data processing depart- 
ment makes a weekly run of items 
to be lubricated by selecting only 
the frequencies which are applicable 
for the next work week. 

Cards are kept in the proper 
sequence during this operation so 
that the end result is the individual 
lube routes on paper tape. See Fig. 
1. Since this run is already in in- 
dividual route sequence, further pro- 
cessing is not necessary and it may 
be released for work to the lubrica- 
tion group at least one or two days 
before the next work week. 

Each oiler works from these tapes 
and performs the lubrication work 
as specified thereon. When the ma- 
chine has been serviced, the oiler 
posts the date serviced to a gummed 
label attached to the corresponding 
instruction encased in plastic. The 
posting of the date serviced permits 
the observation of machines on the 
floor to ascertain if the instructions 
and frequencies are compatible with 





Fig. 5. Carts are used in the routes 
to carry supplies for the oilers and 
save steps to and from storage crib. 
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current lubrication requirements, as 
well as a comparison of the last 
date serviced. 

Return trips to the lubrication 
crib are kept at a minimum by the 
use of lubrication carts which were 
designed and built for this specific 
application. See Fig. 5. These carts 
are filled with the various types of 
lubricants as required for each of 
the routes at the beginning of each 
shift. In effect, the oiler is prac- 
tically self-sufficient and requires 
only infrequent trips to the lube 
crib and then usually for large quan- 
tities of a specific lubricant for oil 
changes, etc. 

At the end of the work week, 
tapes are returned to the control 
group and checked for completeness 
and filed by the work week and 
route number. A cross reference 
file is maintained by machine num- 
ber from which the appropriate 
filing week may be easily ascer- 
tained. Tapes are kept in this file 
for a period of one year and then 
destroyed. 

The lube route system has proved 
invaluable to us since it practically 
eliminates the necessity for remem- 
bering when equipment should be 
lubricated. Once the instruction is 
prepared, it is permanently recorded 
and issued in route sequence. This 
route sequence eliminates the need 
for further assigning of work. 

Necessary reassigning of person- 
nel either for vacations, sickness, 
etc., creates only minor problems 
in training or tie-in. End 





MACHINES 
THAT FEED 


MEN 


The What, Where and How 
of Vending Machine Restaurants 


AYS A PLANT engineer in 

Tulsa, “Used to be we only had 
to worry about men and the ma- 
chines they fed. Nowadays, we've 
got a new problem: machines that 
feed men.” 

So saying, he recognizes an in- 
plant phenomenon: the industrial 
“automat”—automatic coin-oper- 
ated restaurants. 

Since 1954 (when the usual plant 
vending machine dispensed little 
more than cold drinks, peanuts and 
candy), industrial vending has 
leaped twenty-fold. Currently, some 
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4,000,000 coin-actuated robots— 
many of them in-plant—cater to ap- 
petites large and small. 

But whether your plant has in- 
stalled only a handful of “supple- 
mental feeding” venders (the tradi- 
tional vending machine) or, as some, 
replaced the cafeteria with “auto- 
matic feeding” robots, plant men 
find themselves with new logistical 
problems. 

Foremost among them: where— 
and how—best to install vending 
machines? 


Concedes a plant man in Chicago, 


Left: View of AiResearch 


Service Corporation’s coin- 
cafeteria shows self-service 
condiment-creamer bar. Be- 
low: Mattel, Inc’s. new 476 
capacity coin cafeteria diner. 


“It'd be easy if you could stick a 
vending machine—or a whole bat- 
tery of them—in any convenient, 
out-of-the-way place. But the easy 
way isn’t usually the best.” 

Ideally, vending machines should 
stand at the hub of a plant “inter- 
section”"—the vortex of heaviest 
traffic. Yet, they mustn’t clobber a 
well-plotted traffic pattern, clog 
aisles or add to the housekeeping 
chore. Neither must they be too far 
from essential utilities: electricity 
and domestic water. 

“Where and how the coin-robots 
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are installed . . . depends on what 
kind of ‘automats’ you're talking 
about,” vouches another plant man. 
Rightly, he diagnoses the increas- 
ing complexity of robots . . . and 
their growing role in-plant. 
Roughly, there are two types: 


1. Supplemental Feeders—the 
plant-common vending machine that 
dispenses cigarettes, candy, cookies 

. and perhaps hot coffee, hot 
chocolate and cold drinks. Essen- 
tially, supplemental machines back 
up existing in-plant feeding, serve up 
between-shift, work-break edibles 

. . a snack but not a supper. 

Their likeliest residing place: a 
plant’s production area, and espe- 
cially at the hub of in-plant traffic. 


2. Automatic Food Venders—a 
new, sleek, highly efficient breed of 
vending machine which menus a 
wide variety of hot and cold items, 
is actually a replacement for the 
usual plant cafeteria (or, at least, 
replaces its kitchen and hot line). 

Their likeliest residing places: 
your present cafeteria or specially 
laid-out “automatic restaurants”, 
whose only food sources are the 
robots. 

Although outside vendors—who 
own and generally maintain the ma- 
chines—may “revittle” them, it’s 
the plant engineering department 
that pipes them with water ‘and 
electricity (110 volts is usually 
enough), and more often than not 
picks the spots ... that, and plot- 


plans traffic to and from the robots. 

For its efforts, plant engineering 
reaps a kind of spatial bargain—as 
at one eastern plant where auto- 
mats, replacing the cafeteria, have 
literally handed plant men a bonus 
1000 sq ft (an area once devoted to 
kitchens and serving lines). 

When Mattel, Inc., one of the 
nation’s big-time toy makers, moved 
its operations into its new 353,000 
sq ft plant in Hawthorne, Calif., it 
designed (with the vendor’s help) 
an elaborate “robot restaurant”. 
Substituting for a plant cafeteria- 
kitchen, the automats are currently 
serving 1650 employees (as many 
as 476 in one sitting). 

“And,” says Mattel’s Robert 
Mitchell, vice president in charge of 
Industrial Relations, “the automat 
setup saved us fully 1500 sq ft... 
space more profitably put to pro- 
duction.” 


More “Sit-Down” Area 


Mattel’s facilities engineer, John 
Heller, equates the space bonus in 
terms of a 50 per cent boost in sit- 
down area—at no space-cost to the 
plant itself. 

“If we'd put in a complete kitch- 
en, it would have taken at least 
1500 sq ft—half the cafeteria’s 
seating area.” 

Significantly, thirteen robots at 
Los Angeles’ AiResearch Service 
Corp. are squeezed into but 162 sq 


ft (at least 800 sq ft less than for a 
conventional kitchen and service 
line ). Moreover, they’re feeding 750 
employees on two shifts, as many 
as 100 every seven minutes. 

Joining the automat parade is 
Chicago’s Skil Corp. (which has 
installed a 200-seat robot restau- 
rant). And so is General Electric 
at its big River Works in Lynn, 
Mass. Robots now serve their 12,- 
000 employees and replace a former 
cafeteria. 

Facing up to an invasion by auto- 
mats, many a plant engineer asks 
himself: where best to put them? 

Some kindred questions: 1. What, 
if any, special sanitary and health 
rules apply to robot food machines? 
2. What constitutes a “robot res- 
taurant”—a plant cafeteria served 
solely by food machines? 

To get the answers, PLANT ENGI- 
NEERING called on Douglas Moore, 
vice president of Davidson Brothers, 
big west coast industrial vendor and, 
through its recently formed Auto- 
matic Retailers of America, Inc., the 
nation’s third-ranking caterer to 
plants—via robots (ARA operates 
in 13 states, serves more than 1000 
industrial accounts ). 

“Although plant and engineer- 
ing area vending machines,” says 
Mr. Moore, “may dispense the same 
items, their location—and decor— 
are different.” 

As a plant engineer, you may in- 
stall a battery of 5 “basic” vending 
machines (cigarette, candy, bever- 


This is a plan view of one portion of Mattel’s cafeteria. Thirteen vending machines and two service bars are sufficient 
to service 1650 employees with a top capacity of 476 people in one sitting. Machines saved 50 per cent of seating capacity. 
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FEEDING MEN 


age (carbonated), coffee, and milk 
and juice venders near an in-plant 
traffic center. Usually machines are 
installed in a vending niche (an off- 
aisle area machine-deep—the aver- 
age machine is 33 in. deep—and 
about 16 ft long). Most aisle niches 
are enclosed on three sides, and 
open on the aisle. 

Of the five basic machines, all but 
the coffee brewer (fresh brew va- 
riety) draw 4-6 amps, take 110 
volts a.c., with two machines run on 
a circuit. The coffee machine, as 
other more complex food robots, 
requires a separate 110-volt circuit, 
draws about 12 amps. 

Since vending’s aim is to carry 
food to customers, machines must 
be placed where there’s greatest 
traffic. In production areas most 


144 


vending locales are near 1. rest 
rooms (anywhere from 20 to 30 
feet from them); 2. major aisle in- 
tersections; 3. tool cribs; 4. occa- 
sionally, near in-plant time clocks. 

“No vendor,” continues Mr. 
Moore, “expects management or its 
engineers to reorganize a_ plant 
around vending machines. Still, it’s 
important to locate machines as 
close as possible to domestic water 
lines and electricity.” 

Such an “ideal” locale—combin- 
ing traffic and utilities—is often 
close by rest rooms. 

Involved for plant engineers is 
construction of a vending niche, the 
running of %-in. water lines to ma- 
chines and hookup of electricity. 
Some city codes demand more—as 
we'll see. 

Regardless, the “plant” robot is 
a plain jane (new though it may be) 


Left, above: the “before” view of AiRe- 
search Service Corporation’s bank of 
machines in company’s new robot res- 
taurant. Below: This photo shows 
same machines, slightly rearranged, 
but Formica-faced to match coin cafe- 
teria’s decor. This setup serves 100 
employees in 7 minutes. On-duty at- 
tendant fills the units, makes change. 


compared to what Moore terms “an 
engineering department robot.” 

It’s the same-type machine—but 
often dolled up in a Formica front, 
the Formica matching the engineer- 
ing office’s decor. Moreover, most 
engineering robots are relegated to 
convenient “coffee break rooms” off 
the main engineering area. 

“It’s a matter of decor,” explains 
vendor vp Moore, “that—and man- 
agement’s aim to make its execu- 
tive and engineering offices places 
of individuality.” 

Just as few managements encour- 
age a “sea of drawing boards” lay- 
out for their engineering depart- 
ments, neither do they want to dup- 
licate, in engineering, the vending 
machine line-up of the plant area. 


Automated Restaurants 


Since both hot-service and kitch- 
en facilities are, in effect, built right 
into the robots, plant engineering 
need run no steam lines, install no 
jacketed kettles, worry not a whit 
about gas lines or big power panels. 
They simply don’t exist in a coin 
cafeteria. Often, in fact, these utili- 
ties can be diverted to production. 

The usual 12 to 14 robot coin- 
cafeteria squeezes as many as 2000 
meals into an area 3-4 ft deep and 
perhaps 40 to 60 ft long; at most 
some 180-240 sq ft. 

Swing-lid containers stow used 
paper cups, cans (hot meals are 
usually served in 8 to 8%-ounce 
cans) and other refuse. The swing- 
lid units do the job of costly and 
complex - to - maintain dishwashers 
and garbage disposers. 

Moreover, as vendor Moore 
points out, “the robot cafeteria is 
already developing a personality all 
its own.” 

Typical is Mattel, Inc.’s robot 
cafeteria—which aims  simultane- 
ously to serve both office and pro- 
duction employees so that, at least 
over lunch, they come to know one 
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another (“and,” says Mattel’s in- 
dustrial relations chief, Mr. Mitchell, 
“learn to communicate” ). 

Thirteen robots are niched into 
one wall along Mattel’s 3000 sq ft, 
ultra-modern cafeteria, which seats 
196. An adjoining patio—with bar- 
becue-type redwood benches—seats 
another 280. 

The robots’ Formica fronts blend 
with the room’s decor. Off to one 
side are tables for condiments and 
water dispensers. 


Sanitary Codes 


Though sanitary codes governing 
installation of food venders vary 
city-to-city and state-to-state, a typ- 
ical and pioneering code—Rules and 
Regulations Relative to Food and 
Drink Vending Machines and Ma- 
chine Locations—was set up in Los 
Angeles last year. 

Among its provisions: 


1. Water Supply: “Where the 
water supply is directly connected 
to the carbonation system (of a 
vending machine) two approved- 
type check valves, or their equiv- 
alent, must be installed. 

“Where the check valves are not 
of the self-cleaning type and do not 
pass the “sand” test, a screen of not 
less than 60 mesh to the inch and 
of such area as to provide free flow 
between maintenance periods, shall 
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Automats like these can be squeezed into area too small for a cafeteria kitchen, 
serving line, seating area. Thus many a small room can be used for food service. 


be installed in the water supply line 
immediately ahead of the check 
valves. Such screens and check 
valves shall be installed in an acces- 
sible location with couplings or 
union fittings, and shall be removed 
and inspected once a year or more 
often, if required.” 


2- Under-Machine Access for 
Cleaning: “The bottom of the ma- 
chines shall be supported on sani- 
tary legs or supports providing a 
free and unobstructed space at least 
6-in. high, or the machine shall be 
mounted on casters or rollers which 


permit it to be easily moved .. 

Other codes generally prohibit 
the installation of food machines 
(especially “wet food” types) out- 
of-doors, in some types of chemical 
process areas or, for example, in 
laundries. Usually required: a city 
installation permit. Special specifica- 
tions for valving guard against a 
carbonated drink machine’s CO 
backing up in a plant’s water supply. 

An operational-maintenance code 
for vending machines has been laid 
down by the U.S. Public Health 
Service in its Publication No. 546. 

“Robot placement isn't really 
complicated,” concedes a plant en- 
gineer. “Still, in a facility as large 
as mine—with more than 85 vend- 
ing machines—you've got to hold 
the City Code in one hand, a plant 
utility schematic in the other and 
keep your eyes on the production 
traffic-flow before deciding 
where to place a robot.” 

No matter why or where you de- 
cide, it’s a safe bet that you—and 
plant engineers nationwide—will in- 
creasingly work a kind of logical 
sleight of hand—as you deploy 
plantdom’s growing army of . 
machines that feed men. End 





At Douglas’ Santa Monica aircraft 
plant this typical array of “Basic 5” 
machines serve the production line. 
Ideal locations: near tool cribs, at 
traffic intersections near restrooms. 
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Building and Equipment 
Design Offers: 


FLEXIBILITY 
PORTABILITY 
SAFETY 


Fig. 1. Portable rotary vacuum filter 
system is rolled onto freight elevator. 


By C. A. HARMAN, Research Engineer, Monsanto Chemical Co., Nitro, W. Va. 


ABORATORY BENCH—Giant 
Size is an apt description of 
the Engineering Research Labora- 
tory of Monsanto Chemical Com- 
pany’s Organic Division Research 
Department at Nitro. Here, in plant- 
type equipment, including reactors 
up to 100 gallon capacity, nearly 
any laboratory experimental setup 
can be duplicated. Conversely, full 
plant scale equipment and processes 
can be “scaled-down” to a conven- 
ient experimental size for more 
economical experimentation. 
The engineering laboratory is 
basically a pilot plant and its nor- 
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mal uses cover four basic purposes: 

To prove-out the production 
feasibility of new chemical proc- 
esses developed in the research 
laboratories. 

To determine, and define, proc- 
ess variables important in “scal- 
ing-up” a process to full plant 
size. 

To demonstrate proposed im- 
provements for present plant op- 
erations, both process- and equip- 
ment-wise. 

To prepare modest sample 
quantities of new materials for 
sales development. 


Fig. 2. Reactor vessel, mounted in base plate, is dropped into place in floor recess. 
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the building for 
maximum utility in carrying out 
these functions, three important 
goals were given top consideration: 

1. Provide facilities with the nec- 
essarily high degree of safety, so 
important in experimental chemical 
engineering. 

2. Provide the highest practical 
degree of portability and flexibility 
io all types of equipment in order 
to reduce the over-all cost of expen- 
sive specialized equipment, and to 
make the available equipment useful 
for many uses at a low level of 
“change-over” expense. 

3. Provide a building with mini- 
mum maintenance expense through 
the use of low cost, corrosion-resist- 
ant materials of construction wher- 
ever possible. 

The building is a 60 ft by 60 ft 
structure, providing four floors with 
12 ft head-room. A one-story office 
and laboratory (bench-scale) area 
is attached for use by the engineer- 
ing group, clerical, and technical 
assistants. Ample room for future 
expansion of the building’s functions 
is also provided. 

Outer walls of the building are 
unpainted aluminum corrugated sid- 
ing with a generous number of glass- 
fiber reinforced polyester plastic 
panels to provide natural lighting. 
The building is well ventilated by 
two intake fans located on the fourth 
floor which distribute filtered, heated 
air to all floor levels through a duct 
system. The concrete floor areas 


In designing 
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Fig. 3. Self-contained stainless steel condenser-receiver unit rolls into position. 


were finished with a topping con- 
taining iron filings, which provides 
resistance to corrosives, and an ex- 
tremely hard, non-sparking surface. 
The structural steel throughout the 
building is heavily galvanized and 
protected with vinyl type coverings. 

In two corners of the building an 
open area (20 ft by 6% ft) has 
been provided to allow construction 
of tower type equipment up to 50 ft 
in height. The second and third 
floors are also served with an open 
center bay, which provides ready 
access to reactor stations. 

Reaction vessels, up to 100 gal- 
lon capacity, are mounted in 4-ft 
by 4-ft aluminum frames, con- 
strueted of 1%-in. by 3-in. box 
channels, and provided with alumi- 
num tread plate, and individual toe, 
knee and hand level plates, or rail- 
ings. These standardized frames will 
fit into any of 36 reactor stations 
facing the open center bay. See 
Fig. 2. 

A traveling electrical hoist is 
mounted under the fourth floor 
and is used to move the reactors 
to any desired station on the second 
or third floors. Other equipment 
such as condensers, receivers, short 
columns, filters, etc., can be similar- 
ly mounted for ease in moving to 
the desired location. 

The operating areas are served 
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by 16 separate piping manifolds 
from which city water, warmed 
water, steam, brine, compressed air 
and sewer facilities can be directed 
to reactor jackets, condensers, etc. 
Temperature and flow rate indica- 
tors are provided for these services. 
Electrical service (440v and 110v) 
outlets are conveniently located in 
all sections of the building. Two cor- 
rosion-proof vacuum jet systems 
serve each side of the building 
through shielded glass piping and 
provide high (2 and 3 mm Hg) 
and low (60 mm Hg) vacuum levels. 
A cantilever type electrical freight 
elevator services all floors. 
Maximum portability and utility 
of auxiliary equipment has been 
achieved. Nearly every piece of 
equipment in the building has been 
mounted on wheels, or pallets which 
can be conveniently moved with a 
small fork lift unit. Some of the 
outstanding examples of the porta- 
bility achieved are as follows: 

Electrical starters and circuit 
breaker boxes (explosion-proof) 
are mounted on portable alumi- 
num frames. One of these units 
is shown in Fig. 4. 

Electronic and pneumatic type 
indicating, recording, and control- 
ling instruments are mounted on 
dollies and carry their own power 
and air purge lines. 


Filters of many types, including 
a rotary vacuum unit, Fig. 1, are 
completely portable. 

Complete condenser-receiver 
assemblies for atmospheric or 
vacuum distillations, constructed 
of glass and graphite (or stainless 
steel where suitable) may be 
moved conveniently close to a 
reactor station for with a 
minimum of connecting piping. 
See Fig. 3. 

Other portable equipment includes 
pumps, mixers, mills, scales, flakers, 
dryers and drum and carboy han- 
dling equipment. Much of the porta- 
ble equipment offers further bene- 
fits by being readily available for 
interim type production facilities in 
another plant building. 

Outstanding safety features in- 
clude three eyebaths, three safety 
showers and two small (CO, type) 
and one large (dry powder type) 
fire extinguishers on each floor. A 
fireproof stairway provides safe 
emergency exit and access to fire 
blankets, stretchers, gas masks and 
other emergency equipment. 

While this building has been 
expressly designed for the highly 
specialized field of chemical engi- 
neering research, its features of 
portability of equipment, maximum 
safety factors design, and the low 
cost corrosion-resistant construction 
can be utilized advantageously in ex- 
perimental facilities for nearly any 
type of industrial activity. End 


use 


Fig. 4. Portable centrifugal pump with 
attached starter. Portable circuit breaker 
assembly plugs into power receptacle. 
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Just what do you get from 
Yale PDQ Service ? 


Yale PDQ Service is a concept that starts with equipment designed to require 
the minimum of service. At the same time it recognizes, realistically, that pro- 
longed useage of any equipment inevitably will call for service. When such 
service is required the Yale program provides PDQ service with factory 
approved facilities, teams of mechanics, comprehensive manuals and a system 
of dispatching spare parts quickly to any corner of the country. 


Q. How does the Yale PDQ Ser- 
vice operate ? 


A. Through “teams” of techni- 
cians, assigned to various func- 
tions. Some ‘“‘teams’’ operate at 
the Yale factories, handling man- 
ufacturing and engineering assign- 
ments. Others are the task forces 
that operate in the field and come 
in direct contact with you. 


Q. How well are the field teams 
technically qualified to service 
my equipment ? 

A. The teams consist of carefully 
picked men—factory trained. 
They operate in the field under the 
careful surveillance of experienced 
regional and district supervisors 
operating out of modern, fully 
equipped facilities. 


Q. Are Yale PDQ Service teams 
in reality nothing more than 
rescue squads to meet emer- 
gencies ? 


A. Far from it. One of their impor- 
tant functions is “operational main- 
tenance’’ which means preventing 
costly downtime of equipment be- 
fore it occurs. Also, the field ser- 
vice teams are the ears and eyes for 
Yale engineering and production. 
They report on the performance 
of Yale equipment in customers’ 
plants. 


Q. How do I get replacement 
parts quickly for Yale equip- 
ment under PDQ service ? 


A. Replacement parts are main- 
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tained at depots in the East, Mid- 
west, and Far West. From these 
depots, replacement parts are dis- 
tributed to the network of Yale 
branches and dealers who carry 
stocks for immediate delivery. 


Q. Do Yale Branches and Fran- 
chised Dealers carry every 
possible replacement part a 
customer might need ? 


A. No. But they do carry stocks of 
parts based on the frequency of 
demand by customers in the area. 
Furthermore, they anticipate these 
demands and stock accordingly. 
Under a system of centralized elec- 
tronic data processing the inven- 
tories of all replacement parts are 
kept under instantaneous control. 
The memory of the electronic 
computer indicates where parts 
are shipped, availability by loca- 
tion, rate of depletions from 
stock, ete. 


Q. So what? 


A. So, when you request a replace- 
ment part which is not in stock 
in your immediate area, it takes 
only a few minutes to locate its 
whereabouts throughout the 
country and arrange for quick 
shipment to you. 


Q. Are replacement parts obtain- 
able for all Yale equipment 
regardless of age ? 

A. Yes. This is a particular feature 
of the Yale PDQ Service. Replace- 
ments are obtainable for all equip- 
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ment—new or old. Replacement 
parts for equipment designed for 
specific applications for which 
parts are not standard and for 
very old equipment naturally must 
be produced on special order. 


Q. Where do I get Yale PDQ Ser- 
vice teams when | need them ? 
A. The Yale PDQ Service is avail- 
able in all important industrial 
areas throughout the United States 
and Canada (see your Yellow 
Pages). In addition, all PDQ ser- 
vice centers maintain service shops 
on wheels manned by factory 
trained mechanics. 


Q. Where can I get further infor- 
mation about Yale PDQ Service 7? 
A. Write to your Yale representa- 
tive or to the Yale & Towne Man- 
ufacturing Company, Materials 
Handling Division, Philadelphia 
15, Pa., Dept. X-006. 

*Performance — Dependability — Quality 


Yale Materials Handling Division, a divisi 
of the Yale & Towne Manufacturing Company. 
Manufacturing Plants: Philadeiphia, Pa., For- 
rest City, Ark. 


YALE 


INDUSTRIAL LIFT TRUCKS 
TRACTOR SHOVELS - HOISTS 


YALE & TOWNE 




























NEW DEVELOPMENT IN All 


fpr Pets Pe — 


airfoil centrifugal fan performance 


com pact NESS To do a job that would take a conventional fan this big Gs you need a CENTRILINE fan this small © 


in-line air flow means additional space saving. It allows you to do this me et instead of this 


fan-mounted motor Makes it possible to hang CENTRILINE fans from the ceiling 





. 













e 
@- or mount them on the wall as well as mount them on floor or platform. 


or stack them 


quiet The CENTRILINE fan performs with the same relative quietness as conventional airfoil centrifugal fans. The secret is a Westinghouse 


exclusive: airfoil bladed wheels i and newly developed conversion vanes 


inlet eq u al Ss out let Inlet and outlet are the same size. You can use one size of duct, ——————>_ making installation simpler. 
EE 
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NOW you can have today’s airfoil centrifugal fan 
performance without sacrificing space 


Here are the facts in a nutshell 

We have developed a fan with in-line air flow, 
and the performance characteristics 

of the airfoil centrifugal fan 

But it is smaller by as much as 50 per cent. 


And think of the added space you can save with 
in-line ductwork Saves more than ¥2 the 
installed space over conventional centrifugal fans 


We call our new straight-flow centrifugal fan 


the CENTRILINE ' fan 


Now, from Westinghouse, you have a choice 

of centrifugal fan configurations — 

the conventional scroll shape, or 

the new CENTRILINE fan shape for in-line air flow 


We're ready to take your order on 
six sizes of CENTRILINE fans. 
Write for the catalog 


You can be sure . . . if it's Westinghouse 





in half the space 













® Westinghouse Trade Mark 








requirements and lower operating costs over a broad selection range. 


stable pressure-volume performance Means the kind of precise control necessary for 








Conventional air conditioning systems as well as the high-pressure, high-velocity systems of the future . . . plus a myriad of industrial applications. 


standard S| vecify ing tables Since the inlet and outlet dimensions of the CENTRILINE fan are closely comparable to those of 


a conventional centrifugal fan of the same wheel diameter, specifying the right size CENTRILINE fan and motor requires no new set of standards or 


computations. Sturtevant Division, Boston 36, Mass. Westinghouse ~) 
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BEFORE “Operation UPlight” Assembly Products, Inc., of Chesterland, Ohio, had to supplement their general lighting 
system with additional fixtures to provide sufficient illumination at work levels for their precision manufacturing 
operations. This combination resulted in extreme brightness variations. 


Only Ao‘ per hour*. 





‘‘The combination of at least 
300 footcandles along with the 
determination of the most prac- 
tical mounting height (7’ 6”) 
made the selection of the light- 
ing fixture at Assembly Prod- 
ucts, Inc. an extremely critical 
consideration,”’ 


says Consulting Engineer 
Anton J. Eichmuller 
Cleveland, Ohio 


‘However, after seeing the results 
of the installation, we were firmly 
convinced that our choice of Day- 
Brite CFI-30 Power-Groove Indus- 
trials was right. The resulting 
low-brightness and high efficiency 
are evident to all; most importantly 
to the people working in the area 
because it eliminates eye fatigue. 


“Of almost equal importance are the 
excellent design and construction 
features of CFI-30, which were 
attested to by the electrical con- 
tractor (Herbst Electric Co.) who 
installed the Day-Brite units. These 
features too will pay big dividends 
to the owner for years to come. 


“The excellence of the results, plus 
the fine handling of the order by 
Day-Brite factory and local repre- 
sentatives, have given us another 
outstanding job, fully appreciated 
by Mr. Saint Amour (President, 
Assembly Products) and myself. 
This is an example of another Day- 
Brite installation well received and 
appreciated.” 


A. J. Eichmuller (right) and Day-Brite representative 


Tony Dunn examine the Day-Brite CFI-30. 


























AFTER “Operation UPlight” Day-Brite CFI-20 fixtures, equipped with Power-Groove lamps, boosted illumination to 
300 footcandles and balanced brightness with 2244% uplighting. Fixtures were mounted in continuous rows on 
7-foot centers, 7% feet above the floor. The ACTUAL difference is even greater than these photographs show. 


for 300 footcandies 


More light for less money with Day-Brite CFI” fixtures! 


That’s “‘Operation UPlight’”’. The new Day-Brite 
CFI (Comfort For Industry) fixtures are designed 
to deliver the higher lighting intensities currently 
recommended . .. yet substantially reduce installed, 
operating and total owning costs. And now, with 
prices reduced as much as 17.7%, Day-Brite CFI 
fixtures are within the range of every industrial light- 
ing application. 


For actual cost figures comparing Day-Brite CFI 
fixtures with other lighting systems, call your 
Day-Brite representative listed in the Yellow Pages. 
See for yourself why hundreds of companies across 
the country have put “Operation UPlight” into 
action, making it the most successful program in 
Day-Brite history. PHONE TODAY! 


%per footcandle for each 10,000 square feet. Based on 4,000- 
hour operation, 1¢ per KWH rate, 35% lamp discount, 
typical maintenance cost, and amortizing the cost of buying 
and installing the lighting units over a ten year period, 


DAY’ BRITE 


Day-Brite Lighting, Inc. 
St. Louis, Mo. + Santa Clara, Calif. 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL 
AND INDUSTRIAL LIGHTING EQUIPMENT 
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A. J. Eichmuller (right) and Day-Brite representative 
Tony Dunn examine the Day-Brite CFI-30. 





Electric Trucks REDUCE NO/SE LEVELS 


Quiet operation of battery-powered electric trucks elim- 
inates distraction and annoyance to workers performing 
other production work. Quiet operation is an outstanding 
advantage when it is necessary to give verbal instructions 
to truck operators or to signal them by a dispatch system. 
Finally, quiet battery-powered electric truck operation is 
a valuable safety factor—the operator can concentrate 
better on activity around him. 

Add quietness to a convincing list of other benefits— 
lower operating cost, less maintenance, clean and safe 
operation—and you can see why users prefer electric 


trucks for modern, efficient materials handling. 


Electric truck users generally agree on one other point, 
too—Gould Batteries for longer life. With the vital new 
Silconic Plate, Gould Batteries offer up to 25% longer 
life through prevention of grid corrosion. 

Join the list of satisfied users who prefer this ideal 
combination of battery-powered electric trucks and 
Gould Batteries. For more complete information, write 
or call the local Gould representative nearest you. Ask 
for booklet “Why We Use Battery-Electric Industrial 
Trucks.” Gould-National Batteries, Inc., Trenton 7, N. J. 
In Canada, write to Gould-National Batteries of Canada, 
Ltd., 1819 Yonge Street, Toronto, Ontario. 
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Tames tough steels.Gears from one to 
300 inches in diameter are machined 
by Chicago Gear. Steels up to 375 
Brinell hardness are worked. STANICUT 
Oil 208 BCS helps them do it. Sranicut 
208 contains maximum amounts of 
sulfur, chlorine and compounding for 
handling tough alloy steels. It is vis- 
cous enough to stay on tools and work, 
yet fluid enough for good cooling. 


Cuts costs.Stanicut Oil 208 BCS is 
used at Chicago Gear for all gear hob- 
bing operations and applications re- 
quiring a straight cutting fluid. There's 


Chicago Gear no chance of the wrong fluid being 


used, thus no costly losses. One fluid 
cuts down inventory, saves time in 

Mfg. Company keeping track of stocks, cuts paper 
work and ordering. 


ta mes Gets serviceStandard Oil's Dick Erick- 
son is assigned to the Chicago Gear 


tou h steels account. With a mechanical engineer- 
g , ing degree from Purdue, plus several 
cuts costs years’ lubrication experience, Dick 
knows how to help a customer, knows 
}. h how to supply technical help where it Aa. 
counts. Could Sranicut Oil 208 BCS 
wit and Standard Oil technical service STAN DARD 
° help you? Ask about them at the ~~ a” 
STANICUT Dil Standard Oil office near you any- 
where in the 15 Midwest or Rocky You expect more 


Mountain states. Or write Standard Oil 
208 BCS Company (Indiana), 910 South Michigan from ee 
Avenue, Chicago 80, Illinois. and you get it! 











Quick facts about 
STANICUT Oil 208 BCS 


Contains maximum amounts of sul- 
fur, chlorine and compounding. 
Viscous enough to stay on large 
tools; fluid enough to flow easily, 
give good cooling. 

Can be used straight or diluted. 
Will not separate, become rancid or 
develop deposits. 

Non-irritating, non-corrosive, 
non-toxic. 











Chicago Gear president Bob Weber 
(right) and Standard’s Dick Erickson 
talk over cutting oils ir front of 
company's new Pfauter P-2500 gear machine. 
Machine uses only STANICUT Oil 208 BCS 
cutting fluid. 


. 
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OW MANY AMPERES LURK 
BEHIND YOUR LOW VOLTAGE 


a 
FRONT VIEW ONE ieee 
Shows the familiar K-Line escutcheon for p> a 
electrical stored energy closing. Breaker 
also available with pulldown handle for 
manual stored energy operation. 


PLANT ENGINEERING 





|-T-E’s new K-Don” protects against fault currents 
up to 200,000 amp—plus giving you the complete 
range of K-Line circuit breaker operation 





Suppose you have a low current fault. The 
K-Don circuit breaker element gives you time 
delay tripping. Or a medium current fault. 
You get instantaneous tripping. And for really 
high-capacity faults, you have the current- 
limiting action of Amp-trap® fuses in series 
with the breaker. 


MAXIMUM FUSE ECONOMY 


Only the I-T-E K-Don gives such complete 
protection—circuit breaker protection over 
the standard circuit breaker range and eco- 


nomical fuse protection from there on up to 
200,000 amp. The only time fuses blow is when 
fault current is too high for the circuit breaker 
to handle. The K-Don is not a fuse hog. 


NO SINGLE PHASING 


The K-Don gives you this double protection 
all in a single compartment—saving you cost 
and bulk. And regardless of the type of fault, 
all three phases open every time. No single 
phasing to cause costly equipment damage. 


COMPLETE RANGE OF RATINGS 


Basically, the K-Don is a standard 600 volt 
K-Line circuit breaker with current-limiting 
fuses in series. Besides high current protection, 
you also get the advantages of expanded range 
trip and closed door drawout. Breaker ratings 
range from 30 to 1600 amp continuous, up to 
75,000 amp interrupting. Versatility of pro- 
tection is assured by a range of fuse ratings 
from 400 to 3000 amp. Drawout mountings 
are available in either Urelite® enclosures or 
switchgear assemblies. Write for detailed bulle- 
tin 4800-1A. I-T-E Circuit Breaker Company, 
1900 Hamilton St., Philadelphia 30, Pa. 


BACK VIEW 


<4 Shows Amp-trap current-limiting fuses in series with 


circuit breaker. Fuses are on line side so they protect 
the breaker as well as connected equipment. 


|-T-E CIRCUIT BREAKER COMPANY 
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SELECTING A 
MAINTENANCE 
SUPERVISOR? 


This 11 Point Checklist 


Place a number from | to II 
right of the factors listed to indicate the 
order of importance in which you would 


to the 


select a maintenance supervisor. Let's see 


Seniority 
Age 


Leadership 


Home life 


Potential 





Will Help 


By BURKE W. WOMBACHER, 
Plant Engineering Consultant 


A RECURRENT problem that I 
have faced many times during 
my many years of experience as 
plant engineer is that of selecting 
a man for the job of maintenance 
supervisor. 

My repeated errors in past se- 
lections caused me to realize that 
I could not rely on my judgement 
of people by taking them at face 
value and based on impressions. 
I determined that what I needed 
was a Planned Selection Program. 

th st step in developing any 

analysis and 

nine what is 

i started by set- 

a i impressions 

1. Good supervision starts with 
good selection. 

2. Supervision in maintenance is 
tough as the men work in scattered 
locations. 

3. Good supervision will boost 
maintenance efficiency. 

4. Workmen will reflect the atti- 
tude of the supervisor. 

5. The maintenance supervisor is 
in contact with people at all levels 
of the organization. 

6. The maintenance supervisor is 
the front line representative and 
salesman for plant engineer. 

7. The plant engineer’s perform- 
ance is most readily and usually 
judged by his maintenance effi- 
ciency. 
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Education 


8. The plant engineer can be 
condemned by a poor maintenance 
organization. 

Deliberation over these and 
other facets of maintenance cou- 
pled with unpleasant memories led 
me to a serious conclusion;—the 
success or failure of the best of 
plant engineers is dependent upon 
the impressions made by his main- 
tenance supervision. Impressions 
made by the efficiency of his main- 
tenance organization, in general, 
and, specifically, by his front line 
representative—the maintenance 
supervisor—are factors that can 
critically determine the future of 
the plant engineer. 

Finally, I hit upon the idea of 
making up a rating chart and have 
used it for many years to measure 
men against the job, and to select 
the best man from a number of 
candidates for the job of main- 
tenance supervisor and for other 
supervisory jobs you may have in 
the plant as well. 

This immediately improved my 
average of good selections so that 
my score is only one man lost 
through error on my part during 
the past 10 years or more. 

At this point, I suggest that you 
refer to the factor list in Fig. 1 and 
number them per instructions, then 
in the text following we can dis- 
cuss these and see if we agree. 

The factors are listed in what I 


Background 


how close you come to author's rating. 


Appearance 


Gets along with people 
Outside activities 


Manual skills 


consider to be their order of im- 
portance: 

1. Gets along with people—The 
ability to get along with people is 
what I consider to be the prime 
requisite for the job of a main- 
tenance supervisor. If a man does 
not rate highly here, he should be 
immediately removed from further 
consideration. 

The job of maintenance super- 
visor is about as tough a one as 
you can get. His work brings him 
and his men into contact with 
every conceivable level of person- 
nel, as well as people on the out- 
side. The attitude and personality 
of his men will be a reflection of 
his own attitude and personality. 

2. Leadership—Consider here 
the job complexity of a mainte- 
nance supervisor. He is required 
to be both a servant and a master 
at the same time. 

He maintains a service organi- 
zation which is at the beck and 
call of others, and usually has the 
problem of two few men to serve 
too many people. Yet, he must 
give all the people he serves the 
impression that he has a personal 
interest in their problem, and often 
substitute personality for prompt 
service. 

As a master, he must direct and 
train his men in such a manner 
as to insure that they will perform 
efficiently with the proper attitude, 
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working in scattered locations and 
with a minimum of supervision. 

The potential maintenance su- 
pervisor should be measured pri- 
marily on the main element of 
leadership which is the art of 
handling people. This goes hand- 
in-hand with the factor of getting 
along with people. 

Secondary consideration is given 
to the other elements of leadership 
such as teaching, planning, sched- 
uling, managing, giving orders, 
etc., as training by the plant engi- 
neer can correct any weaknesses in 
these respects. 

3. Potential—Determine that 
the man you select is not lacking 
in ambition. 

The best selection will be the 
man who wants your job as plant 
engineer. He can become a valua- 
ble assistant and later even replace 
you. Remember that you probably 
will not be allowed to move up in 
rank unless you can leave some- 
one behind to replace you. 


4. Background—Past  experi- 


ence and background should be 
evaluated in general as to the type 
of work done, and specific atten- 
tion given to lengths of service in 


each past performance. 

It is common to find the ex- 
tremes—men with a long record 
and others who worked most of 
their life in a single place. 

Personally I take a dim view of 
either extreme and look for a re- 
cord that shows a sensible number 
of jobs with a medium of two to 
five years duration. What is wanted 
is a man with diversified experi- 
ence but who shows he is not a 
“boomer.” 

5. Outside activities—Check on 
the outside interests of your candi- 
date. Look for a man with a 
healthy hobby such as golf, base- 
ball, competitive sports, or who 
has an interest in community, 
church, or club activities. You 
want a man who is a mixer for a 
challenging job in a competitive 
field. 

Use caution in selecting a man 
who has another job or business on 
the side. This indicates energy and 
initiative but remember that you 
will probably want him available 
for call-in all days, all hours. 

6. Home life—Look for a settled 
married man, preferably a home 
owner with a family. 
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Consider that a single man is 
unsettled and easily gone with the 
wind. One who has been divorced 
or had other family trouble obvi- 
ously has not demonstrated the 
ability to get along with people— 
one at least. 

7. Education—Education is be- 
coming of constantly increasing im- 
portance in every field, so it must 
be of importance to maintenance 
also. However, as maintenance is 
such a broad field the factor of 
formal education appears lower on 
my list when concerning mainte- 
nance than it would in rating other 
areas. 

8. Appearance—Do not concern 
yourself with a detailed compari- 
son of physiognomies; evaluate this 
factor on the basis of general im- 
pression. 

You will not want a sloppy 
looking person, or a_ sour-faced 
grouch. You will want a clean-cut, 
pleasant person as your salesman 
and front line representative. 

9. Seniority—Seniority must be 
considered as a factor mainly be- 
cause to ignore it can result in 
serious problems. 

When you have passed over men 
with more seniority in making your 
selection, be sure you have sound 
reasons. And do not neglect mak- 
ing your reasons clear to those 
men and to their union steward. 

This is often a difficult duty, but 
do not shirk it or you will pay the 
price later as the general morale 
of the group will suffer. 


10. Age—Any discussion on age 
is so controversial that I almost 
hesitate to mention the subject, and 
in general I rate it as a factor of 
small importance. 

In general it can probably be 
fairly stated that a man well along 
in years has less drive and vitality 
than a young man, and also fewer 
years of useful service left to give 
to the company. 

On the other hand, a young man 
cannot be expected to have the 
knowledge, experience, patience 
and tolerance so necessary to main- 
tenance work. 

Assuming that these are sub- 
stantial facts, then it is apparent 
that the best choice is along the 
middle path, or say an age in the 
range of 30 to SO. 

11. Manual Skills—In days 
past, craft skill was a primary 
factor but now I rate it last. 

It is desirable to select a man 
with such skills, and chances are 
he has it if he is in the position of 
being a supervisory candidate. 
However, taken by itself, I cannot 
place much importance on it here. 

A maintenance supervisor these 
days is expected to concentrate on 
his duties as a leader, planner, and 
manager, and not on _ physical 
efforts. 

Figure 2 shows a typical rating 
chart. Study this carefully and see 
if you can determine my reason 
for having selected Jones, al- 
though his point score was slightly 
lower than Smith or Brown. End 


SUPERVISORY RATING CHART 
Rating points: Poor-!, Fair-2, Good-3 
a LT 


Gets along with people 
Leadership 
Potential 
Background 
Outside activites 
Home life 
Education 
Appearance 
Seniority 

Age 

Manual skills 


Fig. 2. Although Jones has the lowest 
score of the three men, he was selected 
for the job of maintenance supervisor. 
Why did the author select Jones? 


Brown Jones 


Smith 
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Answer: Jones rated the highest in 
the most critical factors necessary for 
success: his ability to get along with 
other people, leadership and potential. 
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Production chef writes instructions on 
horizontal pane of glass above TV 
camera. Messages are reversed, and 
seen on monitors throughout kitchen. 


Provisions in store room are palletized 
for handling by push-type fork lift. 








, TV SERVES 
CHEFS 


Cooking ranges in the kitchen are equipped with hoods that 
employ induced draft rotating elements to trap grease. 
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New United Airlines flight kitchen occupies 25,000 sq ft. It is equipped with 
newest equipment, newest ideas, to make meal preparation fast and efficient. 


Executive chef demonstrates how their 
mobile tray racks are used with roll-in 


FLIGHT KITCHEN 


LOSED CIRCUIT television and other advanced equipment is being 

used to achieve maximum speed and efficiency in food preparation 

in the flight kitchen opened recently by United Airlines at San Francisco 
International Airport. 

The one-level structure occupies about 25,000 sq ft. Features include 
a ceramic tile floor laid with an acid-resistant plastic compound mortar; 
sinks, storage bins, dish cabinets and similar items mounted on wheels 
for convenience and mobility; closed circuit television to provide rapid 
communications between food preparation areas; walk-in refrigerators with 
glass doors; and humidity-controlling fog jets of water in refrigerators 
used for storing cakes and pastries. 

Garbage, compressed and dried in a disposer, is placed in 50-gal drums. 
Liquid extracted from it is returned by closed circuit feed to the cleaning 
tables to be reused for conveying scraps. 

The kitchen is designed for a peak output of 6000 meals daily. End 


Compressors for refrigeration rooms are 
located in attic space above ceiling. 
Glass doors are personnel safety factor 





Dishwasher, with 44-ft conveyor, is one 
of many pieces of equipment on wheels 
for mobility and convenience in kitchen 





KENNETH BIDDLE, Plant Engineer, Sundstrand Aviation, Rockford, Ill., tells how 


AUTOMATIC 


CONTROL 


REDUCES COOLING WATER COSTS 


ERE AT SUNDSTRAND Avi- 
ation we have a fairly large 
number of water-cooled heat ex- 
changers. Since cooling water ran 
through these exchangers continu- 
ously, and because the load on the 
exchangers is intermittent and not 
very demanding, a _ considerable 
amount of water was wasted. 
Attempts to control this waste 
failed due to lack of cooperation 
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based on the excuse that the ex- 
changers did not cool properly with- 
out full flow. Finally, we decided to 
correct the fault by installing an au- 
tomatic flow control system. The 
installation resulted in a circulating 
ioop as shown in the sketch. It was 
a loop of approximately 600 ft of 
3-in. pipe with taps made to the 
load as required. The loop is sec- 
tionalized by valves so certain sec- 
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PRESSURE SWITCH TO CUT 
PUMP IN OR OUT AS REQ’D 
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Schematic diagram of circulating loop for cooling water. Note that the loop is 
sectionalized so that portions of loop can be isolated without disturbing others. 
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tions can be shut down without 
disturbing others. 

Water from a 3000-gal reservoir 
is circulated through the loop and 
the connected loads until the water 
in the tank is 100 F. This tempera- 
ture limit is adjustable and can be 
raised or lowered if conditions so 
demand. When this temperature 
limit has been reached a tempera- 
ture-sensitive element opens a mo- 
torized valve and drains water from 
the tank. City water at 55 F is then 
added by a float-operated valve 
until the lower limit of the motor- 
operated thermostat is reached (ap- 
proximately a 10 deg differential). 

Three pumps, one of them a 
standby unit, circulate water through 
the loop. The two pumps that are in 
operation are automatically con- 
trolled by a pressure switch in the 
discharge. The pumps are periodi- 
cally rotated to standby for 1. serv- 
icing; 2. to equalize wear; and 3. 
to make sure that all three are in 
operating condition. In selecting the 
pumps we chose a type that was 
being used in another operation in 
the plant; thus, if necessity de- 
manded, the standby pump could be 
transferred to that duty. One added 
safety feature: we can, if necessary, 
tie the city water directly to the 
loop in the event of pump trouble. 

When the temperature of the 
water in the reservoir gets too high 
it is reduced by dumping water and 
replacing it with fresh, cool water 
from the city mains. Because the 
water temperature does not get too 
high we have experienced little dif- 
ficulty with scaling. However, the 
loop does have provisions for circu- 
lating de-scaling compounds should 
the need arise. Some of the rejected 
water is used, during the summer 
months, for our roof sprinkler. 

Thus far, the loop system has re- 
duced our water costs to about 30 
per cent of the previous billing. End 


PLANT ENGINEERING 





See why 

Pittsburgh Corning Products 
make the things you build 

look better, last longer, cost less 


example: PC 4x12 Glass Blocks 


to add new eye appeal 
to the functional benefits of 


the daylight wall 


Strong eye appeal has taken its place beside function as an important requirement in plant and 
office building design. That trend has called for new flexibility of materials—to add visual 
vitality to basic function. That is what the PC 4 x 12 is all about. 

Here—in a striking dimensional variation of the PC Glass Block—you gain almost limitless 
capacity to inject new visual vitality into the daylight wall. Take for example the wall design 
displayed above. Creative interpretation of the light transmitting wall presents an attractive 
contemporary flair without sacrificing the basic value of functional use of transmitted light 

The PC 4 x 12 represents Pittsburgh Corning’s constant attention to your growing need for 
materials which free design from purely mechanical construction. (Continued) 


Take advantage of the coupon on page three of this advertisement 


PITTSBURGH } CORNING 





example: FOAMGLAS* 
Stay-Dry Pipe Insulation to 
design five important benefits 
into all building service lines 
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Insulation for building service lines—iced water, chilled water, low pressure steam or dual temperature — 
has frequently proved a maintenance headache. Now you can design away that headache with FOAM- 
GLAS Stay-Dry Pipe Insulation and its combination of five critical benefits. First, since FOAMGLAS 
is incombustible and the jacket self-extinguishing, FOAMGLAS Stay-Dry Pipe Insulation substantially 
reduces fire hazards. Second, constant insulating value results from the absolute imperviousness of FOAM- 
GLAS to all moisture. Separate vapor seals are unnecessary. 

Next is the elimination of all weak spots in piping runs. The extraordinary compressive strength of 
FOAMGLAS prevents slump or sag on the highest vertical runs and saddle supports can never puncture 
the insulation. Fourth, the insulation is furnished with a factory applied Kraft-foil jacket. And fifth, all 
these benefits can be applied to total piping systems since FOAMGLAS Stay-Dry Pipe Insulation is 
available in sizes from 4%" copper tubing to 12” IPS with fitting covers and elbows to match. 
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FOAMGLAS 


Check the appropriate box on the coupon to obtain this 
brand new catalog containing complete specification and 
installation data on FOAMGLAS Stay-Dry Pipe insulation. 


PITTSBURGH CORNING CORPORATION 

Dept. PE-100, One Gateway Center, Pittsburgh 22, Pa. 

Please send me descriptive literature on the products checked below. 

[] FOAMGLAS Roof Insulation [] PC GLASS BLOCKS 

_] FOAMGLAS Low Temperature Insulation [] The PC 4 x 12 Block 

(1) FOAMGLAS Insulation for Industrial Piping [] PC Color Glass Blocks 

) FOAMGLAS Stay-Dry Pipe Insulation [] FOAMSIL,® the Acid-proof 
for Building Service Lines insulating Refractory 

[] FOAMGLAS Insulation for Curtain Wall Panels [} PC Sculptured Glass Modules 


Name 
Company 
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Reduces 


Conveyor 


Cleaning OF oT 


This Invincible vacuum system has paid for itself 


in savings in less than one year. Used at Ohio 

Products Company to clean up spillage from the 

mold sand conveyor, it: 

¢ Does the job in 4 hours instead of the 16 per week formerly 
required 


e Eliminates weekend work at time-and-a-half pay, thus 
Saving the equivalent of 20 hours in weekly wages. 


e Assures uninterrupted conveyor operation at this Orrville, 
Ohio, foundry of The Ohio Injector Company. 


After castings have been made, mold sand is dumped 
from flasks through a grate onto a vibrating pan 
conveyor in a covered trench. Sand spills over the 
sides of the conveyor, collecting underneath the pan 
and along the sides of the 180-foot trench. If allowed 


Special vented nozzie easily fits beneath conveyor pan. 


to build up, it can impair, or halt, conveyor operation. 


Before Invincible: Every Saturday, workers removed 
flooring over sections of the trench and used small 
shovels to scoop up the sand. This took 16 man- 
hours (equivalent to 24 hours of wages), yet it was 
impossible to do a thorough job. 


With Invincible: Night-shift worker lets Invincible 
do the work. Powerful suction draws sand from 
beneath conveyor pan and other hard-to-get-at 
spots. Complete cleaning eliminates a possible cause 
of conveyor failure, and the job takes only 4 hours. 
In addition, the Invincible is used for general clean- 
ing, thereby further reducing maintenance costs. 


Check the Many Uses for Invincibles. Send for new 
“Invincible Vacuum Equipment”’ folder. It describes 
many cost-saving applications. 


INVINCIBLE 


vacuum cleaner manufacturing co., Dover, Ohio 
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ALLIS-CHALMERS 


16 minutes to drill 4 holes in concrete wall and add lead 

r ive screws. 9:21 — 5 minutes to mount back panel 
10 minutes to punch out knockouts and attach 
2 minutes to put center case section in place and 


ables and connect 
to center 


tighten side screws. 9:38 5 minutes to pu 
to terminals. 9:40 - minutes to fasten front pane 
section with side screws. Installing time: 40 minutes instead of the 


usual hour and a haif! 


35°70 smaller, lighter, new whisper-quiet dry-type transformers 
cut installing time in half! 


New A-C design eliminates common installation 
problems! Unique 3-piece case makes handling, wir- 
ing go like clockwork. 35% smaller and lighter, you 
can install them in 40 minutes instead of the usual 
90 minutes. 

And they're whisper-quiet. Every known factor 
in subduing noise has been incorporated... core 
impregnation, core and coil assembly suspension 
isolated from case... plus use of nonresonate cas- 


ing. Exclusive Curvacore construction lowers exciting 
current, core losses. 

This new 600-volt class indoor dry-type trans- 
former line is available in sizes 3 to 50 kva... for 
on-the-site load center applications where critical 
voltage must be maintained. 

See your nearby A-C office for details or contact 
Allis-Chalmers, Power Equipment Division, Muiul- 
waukee 1, Wisconsin. trademark 


Curvacore is an Aliis-Cholme 
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Westinghouse 
Unit Substations 


ATTRACTIVE APPEARANCE . .. 
SUPERIOR PERFORMANCE 


With Westinghouse unit substations, you 
always get ace-high performance. Switchgear 
and transformer are engineered as a unit—to 
work together for reliable, trouble-free service. 

In addition, these quiet substations are good 
looking. Adaptable to small land plots, they 
are “‘good neighbors” in residential, commer- 
cial and industrial areas. Safe, too. Metal- 
enclosed construction keeps out unauthorized 
personnel, protects against external hazards. 

Installation is simple. Westinghouse unit 
substations are factory-coordinated, eliminat- 
ing installation complications. They are shipped 


in sections . . . require only bolting together 
and connection of incoming and outgoing lines. 

Call your nearest Westinghouse representa- 
tive for all the facts . . . or write Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 
30, Pa. You can be sure . . . if it’s Westinghouse. 


Westinghouse 
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TRANSFORMER FEATURES: New SWITCHGEAR FEATURES: DH Magnetic Air 
Super Insuldur® Insulation System en- Circuit Breakers, with De-ion® arc interruption, 
ables transformer to handle 12% more assure superior circuit protection. @ Horizontal 
kva load with no reduction in normal Drawout DH Breakers permit ease of inspection, 
service life. e Hipersil ® Core carries 1/3 maintenance and breaker interchange. @ Limitrak* 
more flux than ordinary electrical steel BOX-TYPE THROAT CON- Insulation System provides balanced insulation 
per unit area. e De-energized Tap NECTION includes provision to protection with superior nontracking character 
Changer makes matching of line volt- compensate for minor misalign- istics. @ Shelterfor-M* Design furnishes roomy, 
ages quick and convenient when trans- ment between transformer and protected aisle space for personnel and equip 
former is de-energized. @e Impulse switchgear as a result of founda- ment for inspections, maintenance or breaker 
Coordinated. tion differences. interchange under all weather conditions 
* Trade-Marks 
For more facts circle 583 on Reply Card 
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Fig. 1. Tester, connected to dolomite-charging machine, is designed to give pressure, temperature, and flow indications. 


TESTER CHECKS HYDRAULIC CIRCUITS 
As System Components Remain 


A LIGHTWEIGHT portable hy- 

draulic testing device has been 
put to use at the Homestead Works 
of the United States Steel Corp. as a 
“troubleshooter” on hydraulically 
operated machinery. Weighing less 
than 20 Ib, the tester was recently 
connected to a dolomite-charging 
unit in the open hearth department 
in one of a series of power checks 
on equipment. 

The instrument checked flow, 
temperature, and pressure relating 
to each of the systems without re- 
moval of any components. These 
tests are similar to exhaustive pre- 
delivery checks made by the manu- 
facturing firm which is now equip- 
ping its line of dolomite-charging 
machines with standard connections 
for the tester made by the Schroeder 
Brothers Corporation. 

The dolomite-charging machine 
has three hydraulic circuits operat- 
ing from a common power unit and 
reservoir. Two identical circuits 
drive the car wheels and the third 
turns the dolomite-throwing motor. 

Maintenance men at Homestead, 
checking on proper power level and 
operating temperature, connected 
the tester to full-flow tees located 
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between the pump and relief valves 
of the three circuits to run the fol- 
lowing tests: 

With the tester pressure port con- 
nected to the tee and the return 
port connected to the top of the 
reservoir, the left car wheel circuit 
was checked by blocking the flow to 
the fluid motor with a pipe cap. 
This isolated the motor from the 
circuit. Then, by shifting the con- 
trol valve to operating position, the 
total gallons per minute output was 


in Place 


directed through the tester. A simi- 
lar test was run on the right car 
drive circuit to check flow at work- 
ing pressure. 

Readings on the gages indicate 
low and operating pressures. Re- 
servoir oil level and strainers are 
checked also to determine normal 
operation. The tester eliminates “hit 
and miss” component replacements, 
and returns the productive equip- 
ment to service with a minimum of 
downtime. End 


Fig. 2. Tester gets full flow by blocking outlet to motor and by shifting valve. 
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Why Use D-C OPERATING COILS 
IN A-C STARTERS? 


Large a-c motor starters frequently use d-c operating coils 
even though this requires the addition of rectifying equip- 
ment. Author reviews characteristics of both a-c and d-c 
magnets to show d-c is best choice in this application 


By A. E. HERMAN, Application 
Engineer, Control Department, 
Allis-Chalmers Mfg. Company, 
Milwaukee, Wis. 





LTERNATING current and di- 
rect current operating magnets 
for controllers are similar in gen- 
eral appearance in that each con- 
tains a stationary member or frame, 
a movable member or armature 
and an operating coil. This, how- 
ever, is where the similarity ends. 
A-c magnets, Fig. 1, are readily 
identified since they are built up 
from laminated sheets of steel and 
are secured by a number of rivets 
On the other hand, d-c magnets, 
Fig. 2, are fabricated from solid 
iron structures. 
The above must be classified as 


Fig. 1. Shading coil, laminated ar- 
mature and frame are identifying 
characteristics of the a-c magnet. 
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general information, however, since 
in small relay magnets, it is some- 
times possible to use a solid struc- 
ture for an a-c magnet. Conversely, 
for high speed d-c magnets, it is 
possible to use a laminated structure 
if economics permit. A very definite 
distinguishing characteristic of an 
a-c magnet is the shading coil. This 
is a one-turn coil, usually of solid 
copper, which is imbedded into a 
portion of the pole face in the mag- 
net frame. The purpose of this shad- 
ing coil is to prevent the armature 
from dropping out when the a-c 
current passes through zero, a con- 
dition which occurs 120 times per 
second in a 60-cycle power supply. 
This coil is so located and propor- 
tioned, that a pre-determined amount 
of flux in the magnet will induce 
a current in the coil. 

Induced current in the shading 


coil will set up a flux which is dis- 
placed from the normal magnet flux. 
This displaced flux does not pass 
through zero at the same time as the 
normal flux does and, therefore, 
helps to hold the armature closed 
through the normal current zero 

Another difference that can read- 
ily be noted between a-c and d-c 
magnets is their noise qualities. Due 
to their oscillating power condi- 
tion, a-c magnets always have a 
distinctive hum. Since power 
is not oscillatory in nature, d-c mag- 
nets do not require shading coils 
and are quiet in operation. 

A-c magnets are built up from 
laminated alloy steels, to reduce the 
eddy current losses, and are riveted 
together. It is extremely important 
that these laminations be properly 
secured or they will shift in opera- 
tion. If the armature and frame pole 


d-c 


SOLID POLE FACE 


D-C COIL 


Fig. 2. Solid pole face, armature and frame distinguish d-c operating magnet 
from a-c magnet. Resistors are frequently used in series with d-c coil to 
improve drop-out characteristics. Contact shorts out resistors during closing. 
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D-C OPERATING COILS 


faces do not match, due to lamina- 
tion shifting, the magnet will be 
come exceedingly noisy in opera- 
tion. This condition holds true for 
anything which will prevent proper 
matching of the pole faces, such as 
dirt or corrosion. 

Insofar as the coil current is 
limited by the air gap and react- 
ance, it means that any foreign 
particles on the pole faces which 
will not allow the armature to make 
a good seal will also cause a higher 
than normal sealed current. This 
higher coil current can cause the 
insulation to deteriorate, due to high 
heating, with a consequent coil fail- 
ure. 

Gradual deterioration of the coil 
may occur in days, weeks or even 
months. Repeated coil failures are 
often due to this condition. This 
condition can also develop from 
many closing operations. The im- 
pact of the armature closing has a 
tendency to damage the machined 
pole faces and mis-alignment on the 
pole faces occurs. 

When designing a-c magnets, it 
is important that the rivets be cor- 
rectly positioned. They must be 
placed so that the normal magnet 
flux cannot pass between a pair of 
them. If this condition should ex- 
ist, the pair of rivets will function 
as a one turn, shorted, secondary 
winding of a transformer and con- 
siderable heat will be generated. 

The a-c magnet is basically a mo- 
tor of limited rotations and has about 
the same starting characteristics. 
That is, in the open armature posi- 
tion, the coil draws a high inrush 
current similar to that of a motor. 
This inrush current is several times 
the sealed armature coil current. 
With open armature gap, the coil 
current is limited only by the re- 
actance of the coil and the power 


172 


supply must be able to supply the 
high current required. 

D-c magnets do not experience 
these difficulties. Coil current is 
limited by coil resistance, regard- 
less of the armature air gap. The 
magnet is always quiet, and life 
expectancy is considerably higher. 

A-c magnets are usually sensi- 
tive to voltage. Any voltage drop 
normally beyond 85 per cent of 
rated coil value will cause the mag- 
net to become noisy and draw above 
normal current. In some cases the 
magnet may actually drop its load 
if the voltage is reduced much be- 
low 85 per cent of the rated value. 

Relatively insensitive to a volt- 
age drop, d-c magnets can readily 
be made to pick up the load at 65 
per cent voltage and drop the load 
at less than 25 per cent voltage. 

Pull force, for the same pole 
area, is almost twice as great on 
d-c magnets as compared to a-c 
magnets. Normally the pull char- 
acteristic of an a-c magnet has a 
sharper bend at the knee compared 
to the flatter curve of the d-c mag- 
nets, Fig. 3. The value x-y is the 
static load on the magnet and in- 
cludes the weights of the armature 
and the movable contact assembly. 


Comparing Pull Curves 


When the magnet is energized 
the armature attempts to go to zero 
air gap. At a predetermined air gap 
point A, the contacts touch and a 
sudden load, A-B, is added. This 
sudden load is the initial contact 
pressure and is required to prevent 
initial contact bounce. As the arma- 
ture continues to close the load 
B-C is added. This is the load of 
the contact spring going from initial 
contact touch, to the final sealed 
contact pressure. Mechanical load 
on the magnet cannot exceed the 
magnetic pull curve. For example, 
if the point B were above the a-c 
pull curve the magnet would not go 
to the sealed position but would 
remain at the contact touch posi- 
tion. The a-c coil would be drawing 
above normal current and could 
burn out. In addition, one would 
be carrying power current on the 
contactor tips at touch pressure 
which could cause welding or burn- 
ing of the tips. The former condition 
would not occur with a d-c magnet. 

Any change in voltage, a-c or 


d-c will affect the pull curve. If the 
voltage should drop, the pull would 
also drop and the curve could fall 
below the C-B value causing the 
magnet to hang up. The sharper 
knee bend of an a-c pull curve 
makes this condition somewhat 
more critical, compared to the d-c 
curve. 

It is noted that the rate of change 
after contact touch is greater for 
the a-c curve. This indicates a high- 
er rate of acceleration of the arma- 
ture and the movable contact as- 
sembly as compared to the d-c and 
could lead to closing contact bounce 
with possible welding of the tips. 

In the larger size magnets, size 
5 starters and up, for instance, the 
use of an a-c magnet is normally 
unsatisfactory. The closing inrush 
currents would cause a considerable 
“bump” on the power supply and 
may be of such magnitude as to 
call for a larger transformer sup- 
ply. The closing inrush could affect 
other equipment on the same power 
supply. Due to the pull character- 
istics of the magnet and the weight 
of the large armature, the closing 
inertia becomes high. This high 
closing inertia may be sufficient to 
cause bounce or welding of contact 
tips. 

Although slower in operation, 
d-c magnets do not have these detri- 
mental characteristics and are much 
more satisfactory for high loads. 
The d-c power supply, if not readily 
available, can be furnished by full 
wave rectifiers mounted right on the 
starter panel. 

Another factor to consider is the 
rate of operation of the magnet. 
For applications of high duty cycles, 
the a-c magnet with its high inrush 
currents could develop considerable 
excessive coil heating with a good 
possibility of burning out the coil. 
A d-c magnet, having no real in- 
rush current could operate under 
the same duty cycle without ex- 
ceeding the temperature rise nor- 
mally experienced by continuous 
closed operation. 

In general, d-c magnets are less 
expensive to manufacture. However, 
for applications where a-c power 
only is available it is necessary to 
supply a rectifier and sometimes a 
control transformer for d-c magnet 
operation. In the larger size con- 
trollers this additional cost factor 
is not as critical and rectified d-c 
units can be supplied. End 
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An astounding claim but true! The secret of this 
remarkable operating life of Allen-Bradley high 
voltage air break starters is found in the ex- 
tremely short contact travel—it’s only %”. Thus, 
pounding and contact wear are reduced to a 
minimum. In addition, contactors in A-B high 
voltage starters have only ONE moving part. 
It’s the same simple solenoid design that has 
proved good for millions of trouble free opera- 
tions in A-B low voltage starters. And like A-B 
low voltage starters, the double break, silver alloy 
contacts never need maintenance. For complete 
details on Allen-Bradley high voltage starters, 
send for Publication 6080. 
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pliant ENGINEERS have always been responsible 

for maintenance of industrial plant and office light- 
ing systems. They know that long term maintenance 
costs of lighting systems depend a great deal on the 
quality of the original installation. 

Recognizing the need for basic information on indus- 
trial lighting, PLANT ENGINEERING and the Chicago 
Lighting Institute have worked together to present a 
one-day conference designed to provide solutions to 
your lighting problems. Both practical plant engineers 
and lighting specialists will speak at the Conference. 

To establish a firm foundation upon which attendees 
can build their lighting knowledge, the first speaker 
will discuss “Illumination Levels for Industrial Tasks.” 
Presented by Benjamin F. Avery, District Engineer, 
Large Lamp Department, General Electric Company, 
this talk will briefly cover the tremendous amount of 
scientific research conducted in major colleges and 
universities to determine the amount of light needed for 
various industrial tasks. 

The new IES Illumination Standards (1959) are 
based on this academic work. A reprint of this stand- 
ard will be included in your conference kit so that you 
can look up recommended footcandle levels for tasks 
common to your plant. 

Once you have established a practical footcandle 
level for your operations, the next logical question is 
“What kind of light source should I use?” Raymond E. 
Wozniak, Illumination Engineer, Chicago Lighting In- 
stitute, will outline methods to simplify this problem in 
his talk “Choice of Light Sources.” 

Now you are ready to make some actual lighting cal- 
culations, and Richard M. Hall, Lighting Engineer, 
Wheeler-Fullerton, Lighting Division, will show you 
how to determine the number of fixtures and lamps 
needed to provide a given lighting level. Sample calcu- 
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lations will be in your conference kit so you can review 
this important information. 

William Johnson, Lighting Division, Westinghouse 
Electric Corporation, is flying in from Cleveland to tell 
you about some of the special problems involved in 
lighting low and high bay areas. A. E. Roberts, Mainte- 
nance Engineer, General Motors Technical Center, and 
author of “Methods and Procedures for Lighting Sys- 
tem Maintenance,” published in the March, 1960 issue 
of PLANT ENGINEERING will give you a first-hand ac- 
count of his experiences in “Maintaining the Lighting 
System”. 

Lighting in hazardous locations will be discussed by 
Benjamin S. Benson, Director of Research & Develop- 
ment, Benjamin Division, Thomas Industries, Inc. Her- 
man E. Sereika, Lighting Consultant, Chicago Lighting 
Institute, will demonstrate special techniques used to 
simplify inspection tasks. Lighting employees parking 
lots and building floodlighting for company identifica- 
tion, prestige and protection will be presented by Bur- 
ton Benjamin, Revere Electric Mfg. Company. 

To help you sell better lighting to your management, 
Edward G. Arsnow, Plant Engineering, Western Elec- 
tric Company, Inc., is coming in from North Andover, 
Massachusetts, to tell you about the “Benefits Derived 
from Good Lighting”. By placing emphasis on manage- 
ment and the employee viewpoint, you may pick up 
ideas that will help you sell these benefits in your plant. 


PLAN NOW TO ATTEND 


Conference starts at 9:00 a. m. 
Registration Fee $5.00 

For additional information write to: Editor, PLANT 
ENGINEERING, 308 E. James St., Barrington, Illinois, 
or call Vern Kempf, Electrical Editor, Dunkirk 1-1840 


(Barrington). End 
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INDUSTRIAL LIGHTING 


By WILLARD ALLPHIN, Illumination Research, 
Sylvania Lighting Products, Salem, Mass. 


PART II OF A SERIES 


NCANDESCENT lamps _ today 

are made in sizes from a small 
fraction of one watt to 10,000 
watts, but the plant engineer is con- 
cerned mainly with sizes from 100 
to 500 watts. 

Where ordinary incandescent 
lamps do not stand up well under 
jolting and vibration, rough service 
or vibration lamps may be indicated. 
It is important to distinguish be- 
tween the various types of rough 
treatment. Shocks and blows such 


as are received by trouble lamps on. 


extension cords, and jolts trans- 
mitted to lamps mounted on punch 
presses call for rough service 
lamps. Vibrations of fairly high fre- 
quency, such as from industrial 
sewing machines, call for vibration 
lamps. 

One feature common to the 100- 
watt vibration lamp and 100-, 150- 
and 200-watt rough service lamps 
is the arbor wire shown in Figures 
6 and 7. This is made of piano wire 
and cushions the filament against 
shocks and vibration. The rough 
service lamp has extra filament sup- 
ports and lead-in supports. The ex- 
tra supports diminish the possibility 
of the filament breaking under a 
blow, but they also reduce the ef- 
ficiency of the lamp because of the 
cool spot which occurs at each point 
where a support touches the fila- 
ment. 

The filament of the vibration 
lamp is more flexible so that it will 
sag when subjected to vibration, but 
will not break so easily as will non- 
sag wire. Although extra filament 
supports are also used in the vibra- 
tion lamp, it should not be burned 
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Fig. 6. Typical rough-service lamp has 
extra filament and lead-in supports. 


in a horizontal position because por- 
tions of the filament might sag 
enough to short circuit part of its 
length. 

Performance of incandescent 
lamps depends markedly on the ap- 
plied voltage, Fig. 8. Note that the 
scale for per cent life is on the right 
hand side of the chart, whereas the 
scale for the other characteristics is 
on the left. 

As an example, suppose a 115- 
volt, 200-watt lamp is operated on 
a 120-volt circuit. This means the 
applied voltage is 104 per cent of 
rated. From Fig. 8, the lumen out- 
put will be 116 per cent of rated. 
Wattage will be 107 per cent of 
rated, or 214 watts and life will be 
only 57 per cent of rated, or 430 
hours for a 750-hour lamp. 

For lamps operated under vol- 
tage, the characteristics change in 
the opposite direction. For example, 
a lamp operated at 95 per cent of 
rated voltage would have a life of 
200 per cent of rated, but its lumen 
output would be only 84 per cent 
of rated. 

There is no magic in the design 
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Fig. 7. Filament of vibration-service 
lamp is more flexible to resist breakage. 


of an incandescent lamp for proper 
life and efficiency. When the life 
goes up, the efficiency goes down, 
and vice versa. Rated lives of 750 
and 1000 hours strike an economic 
balance between lamp costs and op- 
erating costs for most applications. 
However, there are cases where it 
is wise to change the ratios. A pilot 
lamp may be designed to last for 
several thousand hours because it 
is used only as an indicator, and its 
light output is not important. A No. 
1 photoflood lamp, on the other 
hand, is designed to last for only 
three hours, in order to get a very 
high light output. 

“Long-life” lamps are sometimes 
offered with claims of very long life. 
Often a premium price is charged. 
For most applications it is sensible 
to operate at 750 to 1000 hours life, 
in order to get proper efficiency. 
Where incandescent lamps must be 
operated in locations difficult of ac- 
cess, where replacement labor costs 
are high, “extended service” lamps 
are available. These operate in the 
same way as standard lamps oper- 
ated somewhat under voltage, but 
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the filaments are designed so as to 
draw rated wattage. Certain sizes 
from 25 to 1000 watts are available 
as extended life lamps at a rated 
life of 2500 hours. 

Incandescent lamp characteristics 
as they change throughout the life of 
the lamp are given in Fig. 9, and 
the life expectancy is shown in Fig. 
10. When the rated life of a lamp 
is given as 1000 hours, it does not 
mean that every lamp will fail after 
exactly 1000 hours operation, even 
on rated voltage. In a large batch of 
lamps a few will fail early, and some 
will last much longer than the av- 
erage. 

The curve in Fig. 10 predicts the 
mortality of a large batch of incan- 
descent lamps. Note that at rated 
life slightly more than half of the 
lamps will still be burning. The fact 
that a few lamps will last much 
longer than rated life does not mean 
that it is economical to keep them 
in service. 

Bulb blackening reduces the 
lumens and the lumens per watt, 
Fig. 9. In large installations, lamps 
are often replaced in large groups 
before they burn out, in order to 
save the labor cost of one-at-a-time 
replacement. Group replacement 
will be mentioned again in regard 
to fluorescent lamps. 

Where more than a minimum of 
footcandles are required and where 
hours of burning are fairly long the 
considerably greater efficiency of 
fluorescent lamps gives them prece- 
dence over incandescent lamps. 


Fig. 8. Performance of incandescent lamps depends upon the 
applied voltage. Per cent of life is shown on scale at right. 


. PER CENT OF FACTORS EXCEPT LIFE 
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If lamp life seems short, the first 
question is whether enough lamps 
have been studied to provide a true 
picture. As seen in Fig. 10, an occa- 
sional lamp will fail early. If rec- 
ords kept on batches of 100 or more 
lamps show that average life is ac- 
tually shorter than rated, it may be 
that the lamps are being operated 
over voltage. Plugging a voltmeter 
into a socket momentarily will not 
establish this, because the voltage 
may be higher at some times of day 
than at others. A recording volt- 
meter should be used to get the true 
picture. 

If the operating voltage is satis- 
factory, and the bulbs do not show 
the amount of blackening expected 
after normal life, the engineer 
should look for shock or vibration 
conditions which would call for the 
use of rough service or vibration 
lamps. 

A broken high-wattage lamp 
where the glass has discolored to 
a blue-black color or to a color ap- 
proaching yellow can mean that the 
lamp was exposed to a drop of 
water or a piece of cold metal. 
Lamps with heat-resistant glass 
should be used in exposed locations 
or outdoors, except where low-watt- 
age vacuum lamps are involved. 

When the inner surface of a failed 
lamp is covered with a white pow- 
der, the lamp is called a leaker. The 
usual cause is a very tiny air leak 
which did not admit enough air to 
prevent the lamp from lighting when 
first inspected. 
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The fluorescent lamp depends for 
its action on an arc operating in an 
atmosphere of argon and mercury 
vapor. The arc produces most of its 
radiant energy at invisible wave- 
lengths, but the fluorescent powders 
or phosphors inside the tube con- 
vert this energy to visible light. 

An arc of this type has less and 
less resistance as more and more 
current passes through it, so if 
placed directly across the line, it 
would “run away” and destroy the 
lamp. Therefore, a current-limiting 
device, usually a choke coil, must 
be used in series with the lamp. 
Furthermore, a voltage of 110 to 
120 is not sufficient to start fluores- 
cent lamps in the larger sizes, so the 
ballasts for these must also include 
a transformer, usually an auto- 
transformer. 

In lead-lag ballasts, where one 
lamp is operated out of phase with 
the other, there is also a condenser 
for the lead lamp. High power fac- 
tor ballasts also use a condenser to 
raise the power factor. 

Most fluorescent lamps in indus- 
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Fig. 9. Incandescent lamp characteris- 
tics as they change throughout lamp life. 


Fig. 10. Curve predicting mortality of a large batch of in- 
candescent lamps. A few will fail early and others last longer. 
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try are either preheat, rapid start or 
instant start. The first circuit com- 
mercially available was the preheat, 
in which an automatic switch, called 
a starter, closes a circuit, causing 
current to flow through the cathode 
coils of the lamp. When the coils 
are heated and the gas surrounding 
them is ionized, the starter switch 
opens, and an arc strikes across the 
space between the cathodes. If arc 
fails to start, starter will try again. 

Next development was the instant 
start lamp, in which a high voltage 
is supplied to start the arc without 
any preheating of the cathodes. In- 
stant start ballasts are larger, 
heavier and more expensive than 
preheat ballasts. 

Most recent addition has been the 
rapid start lamp. Extra windings in 
the transformer heat the cathodes 
continuously. Starting is not as fast 
as with an instant start circuit but 
takes no more than two seconds and 
usually less than one second. 

Cathodes of rapid start lamps 
have finer wire and are generally 
triple coiled in order to hold more 
coating material. Preheat lamps, not 
having this construction will not op- 
erate satisfactorily on rapid start 
circuits, but rapid start lamps are 
entirely satisfactory on preheat cir- 
cuits. For this reason, and because 
very few new fixtures are being 
equipped with preheat ballasts, 


Fig. 11. Spectral energy distribution curve for cool white 
fluorescent lamp. Note blocks of energy at some wavelengths. 


lamp companies have recently 
started to supply rapid start lamps 
for both types of service. This has 
the obvious advantage of reducing 
inventories and avoiding mistakes 
where both types of circuit are used 
in a plant. However, there are mil- 
lions of preheat ballasts still in serv- 
ice, so it will be necessary to deal 
with starters for some time to come. 

Nearly all fluorescent lamps used 
in plant and office lighting are 11% 
inches in diameter (T-12) and either 
4 or 8 feet long. A 4-foot, 50-watt 
lamp may be preheat (of earlier 
manufacture), rapid start or instant 
start. Higher wattage 4-foot T-12 
lamps are made in High Output at 
60 watts, and Very High Output at 
100 watts. 

In the T-12 diameter, 8-foot 
lamps are made in instant start at 
73 watts, High Output at 105 watts, 
or Very High Output at 200 watts. 
All High Output and Very High 
Output lamps are rapid start. In- 
stant start lamps are also called 
Slimline. 

Fluorescent lamp colors most 
commonly used in industry are day- 
light, cool white, white and warm 
white. Figure 11 shows the spectral 
energy distribution curve for a 
standard cool white fluorescent 
lamp. Note that in addition to the 
smooth curve of energy, there are 
larger blocks of energy at some 
wavelengths. These represent the 
“mercury lines,” where visible en- 
ergy from the mercury arc gets 


Note cooler colors 


through the phosphor coating. Ac- 
tually the energy occurs in much 
narrower bands, which if drawn to 
scale, would run off the page. 
Figure 12 compares the spectral 
energy distributions of four stand- 
ard fluorescent lamps, with the mer- 
cury lines omitted to avoid confu- 
sion. Note that the cooler colors 
have more blue radiation and less 
red. All standard fluorescent lamps 
are somewhat lacking in red radia- 
tion, as compared with natural day- 
light. This is not ordinarily objec- 
tionable, and many people do not 
notice the lack. However, there are 
applications where the advantages 
of fluorescent lighting are desired 
together with more accurate color 
rendition. Deluxe lamps, Fig. 13, 
provide this better color rendition 
at a sacrifice of from 25 to 30 per 
cent of total lumen output. In in- 
dustrial applications, deluxe warm 
white lamps might be used in wom- 
en’s rest rooms, and deluxe cool 
white in production areas where 
fairly accurate color rendition is 
needed while material is in process. 
Voltage differences have less ef- 
fect on the operation of fluorescent 
lamps than on the operation of in- 
candescent lamps, but they cannot 
be ignored entirely. Standard bal- 
lasts are designed for a line voltage 
of 118, but will operate the lamps 
satisfactorily over a range from 110 
to 125. If the voltage is below 110, 
it may be difficult to start the lamp, 
particularly if the humidity is high. 


Fig. 12. S. E. D. curves for four standard fluorescent lamps. 


have more blue radiation and less red. 
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Fig. 14. Approximate effect that number of burning 
hours per start has on rated life of preheat lamps. 


Fig. 13. Deluxe lamps provide better color rendition at 


a sacrifice of from 25 to 30 per cent of lumen output. 
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If the voltage is more than 125, the 
cathodes of the lamps are affected 
adversely. 

The number of starts has an effect 
on the life of a fluorescent lamp be- 
cause more of the cathode-coating 
material is used up when the lamp 
starts than is used in several min- 
utes of operation. Figure 14 shows 
the approximate effect that number 
of starts has on rated life of preheat 
lamps. Rapid start lamps behave 
similarly, but instant start iamps are 
affected somewhat more by fre- 
quency of starting. 

Output of a fluorescent lamp falls 
off rather rapidly in its first few 
hours of operation, then settles 
down to a slow decline throughout 
life. See Fig. 15. 


Write In For Your 
Free Lighting Calculator 


You will need this handy free lighting 
calculator when the author covers in- 
dustrial plant and office lighting layouts 
in a later chapter. Write in now, so you 
will have it to work out the typical 
problems to be presented. Calculator is 
a simple tool for determining the num- 
ber of fixtures required to meet a spec- 
ification or the number of footcandles 
to be expected from a specific layout. 
It also provides a new and easy method 
for finding room ratios. Send single re- 
quest, on company letterhead, to the 
Editor, Plant Engineering, 308 E. 
James Street, Barrington, Illinois. In- 
dividual letterhead request only, please. 
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Fluorescent lamps are like incan- 
descent lamps, in that some will 
survive for less than rated life and 
some will last longer. Figure 16 is 
a typical mortality curve. 

Cost of replacing individual 
lamps as they burn out leads some 
companies to replace them in groups 
before burn-out. The economics of 
a particular situation require consid- 
erable study, but some users replace 
lamps at 80 per cent of rated life. 
Others keep a count of early re- 
placements and make the group re- 
placement when early replacements 
have reached 20 per cent of all the 
lamps in service. 

Applications of fluorescent light- 
ing today are so general as to re- 


(Continued on page 282) 
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Fig. 15. Lumen output curve of fluores- 
cent lamp shows rapid decline at start. 


% LAMPS SURVIVING 


BURNING HOURS ON 3 HOUR CYCLE 


Fig. 16. Mortality curve of fluorescent 
lamps show that some will fail early. 
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LIFTING 
SCHOOL 
HITS 
THE 
ROAD 


Fig. 1. Many employees from a utility firm attended a recent session of the school. 


OMETHING new in traveling schools or seminars 

has been winning its spurs over the country in 
the last two years; the “Safety in Lifting” school spon- 
sored and produced by the Wire Rope Division of 
the Jones & Laughlin Steel Corporation. Normally 
the school is a seven-hour presentation illustrating 
safety in overhead lifting. 

The items covered are wire rope, wire rope as- 
semblies, chain and chain slings, manila and synthetic 
ropes, nylon and dacron web belt slings, woven wire 
slings, and some information on hoists and cranes. 

Following the few initial presentations the school 
has been modified by continual improvement but its 
context has remained rather constant and the high- 
lights are presented here. 

At the beginning of the course the importance of 
safety is emphasized for a few moments. Three topics, 
namely Man, Method and Materials are mentioned and 
it is made known that the plant’s own safety program 
will suffice to take care of the Man issue. 


Method. Hitching techniques are demonstrated with 
the 8-ft aluminum two-hook crane, tiny slings, and 
model objects. Part of the Method approach is the 
showing of the effect of sling angles on sling stresses 
with the aid of fisherman’s scales. Another school item 
in this category is center of gravity and its effect is 
shown in one and two hook turning. 


Material. The lecturer first raises the level of knowl- 
edge on wire rope to a point where safety and applica- 
tion can be appreciated. The discussion on materials 
includes a dissertation on chain, fiber ropes, web belt 
slings, and woven wire slings. Samples of items are 
passed among the students and their positions in the 
field of lifting are defined. Standards for care, main- 
tenance, and inspection are reviewed. 

Design standpoint of hooks is explained and the 
errors of point loading and overloading illustrated. 
Also demonstrated are eye bolt dangers due to bending 
of the standard shanks. After the formal part of the 
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school is completed, a general question and answer 
period follows. 

The school has traveled thousands of miles and 
has been presented in many locations with instruc- 
tions given to people in a variety of industries. End 


Fig. 2. William D. Meals, Chief of Product Development 
and Applications, is one of the J & L school’s instructors. 


PLANT ENGINEERING 















= $5000. on installation co: 


x - "6 











~~ ‘save Transitron Electronie 





* @:: savings stem 
from the lightweight, 


compact size and special features 


of Westinghouse 
DT-3 Transformers 


a 
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Growing rapidly since its founding in 1952, Transitron 
Electronic Corporation, now operating in three plants 
with a total footage of over 750,000 square feet, manufac- 
tures transistors, diodes, rectifiers, voltage regulators, 
controlled rectifiers and 4-layer switching devices. The 
modern distribution system serving Transitron’s new 
plant—a renovated textile mill —includes 10 Westinghouse 
DT-3, 300-kva transformers. Plant Engineer H. R. Ham- 
mond (on cover) pinpoints how they saved Transitron 
over $5000 on installation costs. 

“Weighing only 1800 pounds each—about 40% less 
than a conventional unit—the DT-3’s were mounted 10 
feet off the floor on simple channel irons between building 
support columns. 

“At $20 a square foot, this saved us $1266 worth of 
floor space—not including an allowance for service area 
which would bring the saving to $4000. Since reinforced 
structural supports were not needed, we saved $40 on 
support material per unit. 

“That’s not all. The Westinghouse transformers were 
quickly positioned with a fork lift truck. Hoisting heavier 
types would have required rental of extensive rigging 
equipment, plus 16 man-hours apiece at $68 per day. 

“Because of the transformer locations, 15 feet of 
7-500,000 circular mill cable were eliminated. At $150 for 
cable, $50 for conduit and fittings, and $34 for labor, we 


realized a saving of $234 per transformer, or $2340. 
J-70951-2 





“In addition, terminal compartments at the trans- 
former bottom meant no extra insulation to withstand 
heat rise so we achieved a 60% saving. Since the trans- 
formers came with built-in shock mounts, we did not 
have to add them at an estimated total cost of $320. 


“Connected to the transformers is Westinghouse bus 
duct up to 70 feet long. Three lines leading through 
the duct deliver capacities of 1000 amps for production. 
The duct was easily tapped where necessary to put 
power where it’s needed.” 

Only Westinghouse dry-type transformers guarantee 
you substantial installation savings. Check your nearby 
Westinghouse representative for details . . . or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. You can be sure . 
if it’s Westinghouse. J-70951-3 


Westinghouse 
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“Now get immediate 
of complete line of 





A. T. Gallagher, Manufacturing Superintendent, Delroyd Worm Gearing. 


“Here’s a shot of our Delroyd Verso worm gear — one of 
hundreds being boxed and made ready for shipment. Unlike most 
speed reducers, this Verso unit can be mounted in any position — 
horizontal, vertical, upside down. e “This is but one model in a 


complete line of Delroyd worm gear reducers — with the widest 


range of horsepowers and sizes in the industry.”* 
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*11£” center distance, fractional 
horsepowers — to 12” center distance, 
152 horsepower. Reducers to 36” center 
distance with horsepower capacities 

to 700 are supplied as standard. Larger 
units to meet any requirement can 

be supplied on special orders. 
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DELROYD worm gearing...” 


AE DELROYD worm gearing 


gives you these superior design features: 


Exclusive involute 
helicoid thread form for 
highest load capacities 


Centrifugally cast 
bronze gear for increased 
mechanical ratings 


Fan cooled finned housings 
for higher thermal ratings 


® Lower weight per horsepower 
® More horsepower per dollar 


Hemel ia 


Sonal 
S 


NEW 
full color 
84-page 
Delroyd {| = (5. 
Catalog: | LNT 





Now available — the worm gear industry’s newest, most 

complete catalog. Contains all basic design and application data, selection charts, 
ratings and service factors — plus illustrations in full color. For your free copy, 
write on your company letterhead to: Delroyd Worm Gearing, De Laval Steam 
Turbine Company, Trenton, New Jersey. 


ey DREN STEAM TURBINE COMPANY 


916 Nottingham Way, Trenton 2, N. J. 
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In Theory Anyone Can Make 
Lighting Fixtures to RLM Standards 


only RLM-Labeled fixtures are guaranteed 
to meet these standards, a guarantee made 
possible only by both the MANUFACTURER 
and the Certification Program of THE 
ELECTRICAL TESTING LABORATORIES 


You often hear the question,“Is it equal to RLM?”...or you see 
in specifications the words: “RLM or Equal”... of course, theo- 
retically it is possible to meet RLM Specifications. It is in the 
guarantee that the RLM Label cannot be equaled! The heart of 
the RLM Label is in its warranty of conformance to these RLM 


"1 ° "| 4 ew "40 eal 
N C &OAQ Specifications. This guarantee of the manufacturer to buyers is 
RAs 
SNS 
| | 3 
2 | TT ii 





& 34 ‘ > *; : . 
EAA QW yy based not on specially submitted samples to a laboratory or an 
hd md outdated test... but on a continuous, current testing and certifica- 
+——+ J tion program conducted by the independent and world famous 


ELECTRICAL TESTING LABORATORIES OF NEW YORK. 
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Types of RLM-Labeled equipment available 
from each of the 22 participating 
manufacturers is shown in the chart. 
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muti 
RUBY PHILITE 
BA SMOOT-HOLMAN 
| ' 
+———}— + } mS sneasans » 
A SYLVANIA Q” 
=, ; WAKEFIELD ~ 
¢ | } ' ¢ WESTINGHOUSE ao” 
¢ 171 0 vweenencuson 
vivievlel . =e my ee = al Label {Write for FREE RLM 

ae otateas RLM STANDARDS INSTITUTE, 
Copyright 1960—RLM Standards Institute R-766 Suite 8310, 326 West Madison Street, Chicago 6, Mlinois 
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*CENTRAL CONTROL A Teletronic System supplements and extends Plant Engineering 
VISUAL AND AUDIBLE SIGNALS *¢ PERMANENT Capabilities in surveillance and control of industria! operations, 
PRINTED RECORD * ONE-MAN SUPERVISION equipment monitoring, plant security and fire protection. Up\to 


*INDUSTRIAL TELEMETERING 250 unit identifications over one pair of wires 


PROCESS CONTROLS * EQUIPMENT MONITORING ¢ 
LIQUID LEVELS * TEMPERATURE CONTROLS ¢ Teletronics offers a complete service engineered to your specific 


os srasrnic miami requirements...system design... packaging...assembly...installa- 


*PLANT SECURITY tions...maintenance. 


INTRUSION ¢ FIRE-SMOKE-SPRINKLER 


*YVOICE PAGING Let us study your requirements and submit a 


COMMUNICATIONS * EVACUATION quotation. 


- . + « . BPTELETRONIC sysTEms 


e ORegon 88-4742 


8700 BELLANCA AVE. + LOS ANGELES 45, CALIFORNIA 


A Subsidiary of TELautograph Corporation 
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Westinghouse HIGH 
a brand new fluorescent 
more light at 





EFFICIENCY Lamp... 


lamp which gives 
no more cost! 


Now you can increase the lighting level in your factory, 
office, warehouse or store without changing a single 


fixture, adding to power costs or paying a premium 
price for tht lamps. 

New High EMiciency Westinghouse Fluorescent Lamps 
(40-watt Universal and 96” Slimline types) snap into 
your present fixtures. They give 15% to 36% more light 
than the cool white or daylight lamps you are now using. 


WESTINGHOUSE LAMP DIVISION 


Westinghouse Electric Corporation, Bloomfield, N. J. 


Try them in an entire work area. If you don’t agree that 
you get more light—softer, more comfortable light—we 
will exchange them for any Westinghouse Fluorescent 
Lamp of your choice. 


Order new ‘“‘H.E."’ lamps today from your authorized 
Westinghouse Lamp Agent or nearest Westinghouse 
Lamp Sales Office. You can be sure if it's Westinghouse. 


Westinghouse 
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Now—new bearings of Tefion eliminate 
lubrication . . . resist extreme tempera- 
tures and reactive chemicals . . . drasti- 
cally reduce downtime. 


No finer combination of properties. Bear- 
ings of Teflon offer a lower coefficient 


NEW TEFLON of friction than any other solid ma- 


terial; they have exceptional thermal 

BEARIN G oc stability and are suitable for continu- 
: ous service to +500°F; they are com- 

for Non-lubricated pletely resistant to nearly all chemicals 
‘ and solvents; they are tough, abrasion- 
Service resistant, have no moisture absorption. 


Applied where safety and reliability are 
essential. Teflon is used as journal and 
thrust bearings, and on other sliding 
surfaces where lubricated bearings are 
undesirable, or incapable of operation 
in extreme temperatures or corrosive 
conditions, or where there is a possi- 
bility of lubricant failure. Teflon bear- 
ings afford unexcelled performance 
where slip-stick motion must be 
minimized . . . on reciprocating and 
oscillating systems where the lowest 
possible static friction must be at- 
tained . . . where space and weight 
savings are essential. 


Easily fabricated from high-quality Gar- 
lock stock shapes. Teflon bearings can 
be simply and economically made from 
standard Garlock tape, bar and rod 
stock available through local Garlock 
distributor outlets. Or, if you wish, 
Garlock will work to your exact 
specifications in furnishing bearings of 
all tolerances and size. Whatever the 
case, the key to best bearing perform- 
ance is through the use of Teflon stock 
shapes by Garlock. With years of 
experience in research and processing 
of plastics, Garlock is able to recom- 
mend and furnish exactly what you 
need, when you need it, and at the 
lowest possible cost. 


Find out more about Teflon bearings. 

Consult your local Garlock representa- 

tive at the nearest of the 26 Garlock 
Railroad truck bearings (top), carburetor bear- sales offices and warehouses throughout 
ings (center), and saddle bearings for textile the U.S. and Canada. 


machinery (bottom) —fabricated from top-quality F . ne 
Tefion* stock by Garlock—offer performance Or, write for Plastics Catalog AD-17 - 


unmatched by any other material. Garlock Inc., Palmyra, New York. 


GA RLOC HK 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


*DuPont Trademark 
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LINK-BELT IN-LINE HELICAL GEAR SPEED REDUCERS... 


\ 
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mized by location of both shafts in the same 


broaden yourchoiceofdrivearrangements —_—i horizontal! and vertical planes 


No limit to the number of compact drive set- 
ups you can arrange with a Link-Belt In-Line 


Built for hard work, these drives feature the 
simplest of gear arrangements. Housing is one 


helical gear speed reducer. Mount the motor 
where you will—it needn't be direct-connected. 
Space demands and layout problems are mini- 


piece—sturdy and well sealed. Stocked in dou- 
ble, triple and quadruple reductions—up to 
206 hp, ratios to 2217:1. 


POR FULL-LINE FACTS 


on Link-Belt’s comprehensive line of speed reducers— 
contact your nearest Link-Belt office or authorized stock- 
carrying distributor . . . or check and send this coupon to 
Link-Belt Company for data on all or any combination of 

the following: 

gearmotors—Catalog 2747 

motogears—Catalog 2747 

In-Line helical gear speed reducers—Catalog 2751 
shaft-mounted speed reducers—Catalog 2618 
worm gear speed reducers—Catalog 2324-A 
universal worm gear speed reducers—Catalog 2724 
parallel shaft speed reducers—Catalog 2619 

fluid drives—Catalog 2747 

P.1.V. speed changers—Catalog 2274 cITY — ZONE 
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SELECTING A POWER SOURCE 
FOR ARC WELDING 


By J. E. HINKEL, Application Engineer, 
The Lincoln Electric Company, Cleveland, Ohio 


ELECTING the correct power source for a particu- 
lar manual shielded metal-arc welding job is an im- 

portant step towards achieving the lowest possible 
welding cost. The cost reducing potential in selecting 
the correct power source goes far beyond reducing the 
plant electrical bill or lowering maintenance costs. 

Unfortunately the facts governing selection are fre- 
quently misinterpreted as a result of the emphasis of 
certain sales features out of proportion to their relative 
importance in affecting over-all welding costs. This 
overemphasis is usually due to inadequate knowledge 
of the factors that affect the cost of welding and their 
relative importance. These factors should be carefully 
evaluated and analyzed prior to the selection of a 
welder. 

An analysis of manual arc welding costs reveals that 
approximately 86 cents of every welding dollar, Fig. 1, 
is spent for direct labor and overhead. Approximately 
12 cents is spent for electrodes. The remaining two cents 
pay for power and maintenance of the equipment. 
Obviously, direct labor and overhead have the greatest 


effect on welding costs. Even though the potential sav- 
ings in power may be considerable when compared to 
the equipment cost, the reduction in operator efficiency 
due to using the wrong power source can result in 
losses that exceed these savings many times. 
Therefore if emphasis is properly placed in selecting 


Fig. 1. Analysis of manual arc welding dollar shows labor 
86 per cent, electrodes 12 per cent and power 2 per cent. 





Fig. 2. Best power source deposits the electrode used at the 
best speed. Here are examples covering a range of sizes. 
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the correct power source, the first and most important 
factor for consideration is the welding procedure. How 
can the weld be placed at the highest speed in the 
shortest time? 

The correct procedure will be that which deposits 
the best electrode with the proper welding technique 
and power source. Contrary to most impressions, there 
is a correct power source for any given type of elec- 
trode. There are very few instances, even with the 
so-called a-c or d-c electrodes, where a-c or d-c power 
can be used interchangeably without directly affecting 
the welding speed, and therefore the welding cost. This 
is illustrated in Fig. 2. 

For example the combination of d-c power and 
E-6012 electrodes is the best selection for most sheet 
metal applications. Conversely, for 3/16 in. and 
heavier plates and structural shapes where fillet, lap 
and butt welds can be positioned downhand and usually 
permit “fast-fill” welding techniques, the correct choice 
would be a-c power and E-6024 iron powder elec- 
trodes. This combination results in maximum usable 
welding current, highest electrode deposition rate, 
highest electrode mileage, highest arc speed, best bead 
shape, best weld appearance, and minimum arc blow. 
Incorrect selection of the power supply on applications 
of this type can result in losses of $2000 to $3000 per 
welder per year. 

Applications involving the use of low hydrogen 
electrode usually follow the rule of thumb that small 
diameter electrodes used on lighter material perform 
best with d-c equipment, and large diameter electrodes 
demand alternating current. Vertical and overhead 
welding where the application requires the “fast-freeze” 
characteristics of E-6010 electrodes is most satisfac- 
torily handled with a d-c power supply. Welding stain- 





ELECTRODE ELECTRODE TYPE 


SIZE 





E-6010-1! E-6012-I3 E-6014-24-27| E-60/6-18 
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Shown here is a section of final testing area. Voltage tests are being applied to full reel lengths of cable before shipment. 


ANOTHER BIG REASON WHY 


YOU SHOULD CONSIDER ANACONDA BUTYL (AB) CABLE— 


SPECIALIZED QUALITY CONTROL AND INSPECTION 


From the start: Raw-material suppliers are required to sub- 
mit certified test reports. Then, tests and sampling at our 
plant offer extra protection even before production begins. 
To finish: Here’s the final inspection line where the finishing 
touches are applied and where every inch of cable is care- 
fully inspected. Perhaps you already know that Anaconda 
test procedures are much above industry standards. But do 
you know that test voltages on Anaconda Butyl (AB) Cable 
are 125% of industry standards—that minimum corona level 
is 150% of rated voltage to ground? 

Quality control at Anaconda is more than mere testing 
and inspection. It is built into every manufacturing step. 
That's why you can be sure your Anaconda cable will be of 


high quality—why you can be sure Anaconda Butyl (AB) 
Cable is the finest rubber-insulated cable you can buy. 
Everything you need to know about Anaconda Butyl 
(AB) high-voltage cable is neatly summed up in a new 
booklet, DM-5903, “Anaconda High-Voltage Durasheath* 
Cable.” For your copy, write to: Anaconda Wire & Cable 


Co., 25 Broadway, New York 4, N. Y. neg. w.s. rat. of. ous 


ASK THE MAN FROM 


ANACONDA 


ABOUT BUTYL (AB) HIGH-VOLTAGE CABLE 
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Fig. 3. Motor-generator welder is relatively free from power 
line variations resulting in less interference to welding. 





SELECTING POWER SOURCE 


less steel and hard surfacing can be most efficiently 
accomplished with a d-c power supply. To ignore the 
issue of a-c versus d-c is to cheat the welding procedure 
of its chance for maximum economy. 

A study of the type of welding to be done with the 
new power source will generally reveal the savings pos- 
sible through correct application of a-c or d-c equip- 
ment. This, in turn, will result in the selection of either 
an a-c, a d-c, or as applications often justify it, a com- 
bination a-c, d-c power supply. 

If the decision is in favor of a d-c welder, the choice 
must be further refined between a motor-generator 
welder, a rectifier welder or a combination a-c, d-c 
welder. This decision is somewhat more complicated 
and involves consideration of all factors, including 
performance, welding characteristics, maintenance, etc. 

The freedom of the motor-generator from power line 
voltage variations, Fig. 3, combined with a more stable 
arc characteristic results in less interference with the 
operator’s manipulative technique. Certain types of 
electrode such as E-6010 and certain welding jobs 
such as sheet metal and pipe welding are sensitive to 
line voltage variations. Using the motor-generator on 
these applications will result in better welds at higher 
speeds. In addition to its arc stability, the motor-gen- 
erator has the advantage of dual control to permit 
varying both voltage and current to suit the job. This 
control is especially important for out-of-position weld- 
ing, or any application where the arc is “crowded” 
into the joint. 

Another factor of performance in favor of the motor- 
generator is that of extra reserve power. A comparison 
of typical volt ampere curves, Fig. 4, for rectifiers and 
motor-generators clearly shows an extra usable power 
range for motor-generator sets not to be found in 
rectifiers of the same rating. It is true that most welding 
applications do not require this added performance. 
However, on some applications such as arc-air-cutting 
and cutting with special electrodes, superior perform- 
ance can be gained with a motor-generator. Should a 
rectifier source be selected for this type of work, it 
could require the purchase of the next larger size 
to do the work of a motor-generator. 
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Consideration of power pertains to both power con- 
sumption and the type of power supply available. A-c 
power sources are the most efficient type available. 
Rating d-c power sources with respect to the amount 
of power consumed places combination a-c, d-c welders 
first, rectifiers second, and motor-generators in third 
place. 

When the type of power supply is limited to single 
phase, selection is reduced to an a-c or a combination 
a-c, d-c welder. Motor-generator and rectifier welders 
are normally only available for three-phase power. 

Where three-phase power is available, all power 
sources can be considered. If the welding procedures 
demand direct current, selection should include evalu- 
ating the relative cost savings from lower power costs 
and improved procedure efficiency as discussed above. 
The combination a-c, d-c welders and rectifiers both 
offer potential reduction in power costs as compared to 
motor-generators. However, this should be carefully 
weighed against the cost savings that might result from 
more efficient welding with motor-generators. 

If only a d-c power supply is available, the power 
source selection will be restricted to a d-c driven motor- 
generator. 

In summary then, the determining factor when select- 
ing a power source for manual shielded metal-arc weld- 
ing is the efficient use of the welding operator’s time. 
The choice should achieve maximum production per- 
formance with the procedure and type of electrode 
selected. Performance of any particular brand of welder 
can be best judged from personal experience or the 
brand’s reputation for rugged stamina and dependable 
operation. Power consumption and maintenance are 
secondary in importance and should be weighed ac- 
cordingly. End 


Fig. 4. Volt-amp curve for 300 amp rectifier, cross hatched, 
superimposed on volt-amp curve for 300 amp motor-generator. 





ANY APPLICATIONS WHICH FALL IN 
THIS AREA ARE BEYOND THE RANGE 
OF RECTIFIERS (SAME SIZE) 


MAJORITY OF MANUAL 

TAKES PLACE IN THIS DARKENED 
EITHER RECTIFIER OR MG SET 
IS SATISFACTORY 


VOLTAGE 


100 200 300 400 500 600 700 800 
AMPS 
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CRANE 
DIRECTION 70 


«+-@ fast-moving program 
of planned expansion, 
product development, and 
streamlined distribution to 
help our customers meet 
the competitive challenges 
of the Sixties. 


NEW CRANE CYLINDER*OPERATORS- 
LOW-COST POWER OPERATION 
FOR GATE VALVES 


Now you can control any flow process easier and 
faster with cylinder operated Crane valves. Large 
valves .. . valves in remote or inaccessible loca- 
tions .. . valves that must be cycled many times a 
day...all these can now be operated at the 
touch of a finger, saving time and manpower. 
These benefits of power operation are available 
from Crane now—at lower cost and in less time 


than ever before! 


Crane cylinder operators are available for Crane 
0. S. & Y. iron body wedge and double-disc gate 
valves, and for pulp stock valves. Control devices 


for local or remote actuation supplied at extra cost. 


And you can get these new operators for mod- 
ernization of your present Crane gate valves, too. 
Easy-to-install adapter is shipped with every cylin- 
der. Field instalation can be done in 30 minutes 
or less, without removing the valve from the line. 


This new valve operator is another example 
of how Crane solves your flow problems more eco- 
nomically, more productively. The Crane solution 
—the right answer to your flow problems—is as 
close as a phone call to your Crane distributor. Call 
him today. 


eS ae 


& CRANED 
a re 


CRANE CO., INDUSTRIAL PRODUCTS GROUP 
4100 S$. Kedzie Avenue, Chicago 32, Illinois 
Valves + Electronic Controls + Piping + Plumbing 
Heating + Air Conditioning - Cyclotherm® Boilers + Heat 
Exchangers + Marine Products + Powdered Metals 
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NEW sstraight-line-flow centrif- 

ugal fan, designed to utilize 
small areas in both industrial and 
commercial buildings that formerly 
were considered to be “waste” 
space, has just been announced. For 
specifier and installer, it is pointed 
out, this will mean cost reduction 
and siraplicity of erection. The com- 
pact design makes it possible to 
hang the fans from the ceiling, 
mount them on the wall, or stack 
them one above the other, thus sav- 
ing valuable floor space. 

Physical size of the “Centriline” 
fan, announced by Sturtevant Divi- 
sion, Westinghouse Electric Corp., 
Hyde Park, Boston 36, Mass., 
ranges up to 50 per cent less 
than conventional scroll-type units. 
This has been achieved by shaping 
the housing to provide “straight- 
through” air flow rather than right- 
angie flow. 

While the exterior shape of the 
fan resembles that of an axial fan, 
it is definitely of the centrifugal 
type. High efficiency is said to be 
achieved primarily through design 
of the centrifugal wheel which en- 
ables the air to follow the blade 
contours closely and prevent noise- 


CUTS 


- COMPACT FAN 
Pte 


INSTALLATION COSTS 


producing turbulence on the upper 
blade surfaces. Newly - developed 
aerodynamic conversion vanes also 
play an important part in the mini- 
mizing of noise. 

The new fan is rated according to 
the same Air Moving and Condition- 
ing Association (AMCA) classifica- 
tions as conventional scroll-shaped 
centrifugal fans. It is available 
in six sizes, with airfoil wheels 
from 27 in. to 44% in. in diameter, 
all of unobstructed design. The 
heavy steel all-welded casing is rig- 
idly braced internally to carry the 
weight of the largest motors and al- 
lows for two methods of mounting: 
(1) with motor base right on the 
fan housing, and (2) with motor 
mounted separately on an integral 
vibration base. Both arrangements 
are V-belt driven. Volumes range 


STREAM - 
LINED 
INLET 


AIRFOIL 
CENTRIFUGAL 
WHEEL 





Cutaway illustration shows unique 
construction of the new centrifugal fan. 
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HEAVY-DUTY . 4 
PILLOW BLOCK 
BALL BEARINGS 


from 4700 cfm to 46800 cfm; 
pressures up to 9 in. of water static. 

Installation is simple because in- 
let and outlet dimensions are the 
same, and one size duct may be 
used. Performance and sound levels 
closely duplicate those of the con- 
ventional scroll-shaped airfoil-blad- 
ed centrifugal fans of the same 
wheel diameter. 

In effect, the new fan makes it a 
relatively easy matter for more sup- 
ply and exhaust systems to be in- 
stalled in the same space, thereby 
reducing the number of equipment 
rooms required. In turn, because of 
the important savings in space, 
equipment rooms can be smaller 
with a consequent saving in con- 
struction investment. The space 
saved can also be evaluated in 
terms of greater utilization. End 


MOUNTING FEET 
(OPTIONAL ) 
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VACU-BREAK HEAD 
CLAMPMATIC SPRING 
MOVABLE CONTACT SLUG 
CENTER INSULATING BARRIER 


STATIONARY LOAD SIDE JAW 


ee 
STATIONARY LINE SIDE JAW 


INCREASED SWITCH LIFE WITH 
CLAMPED PRESSURE CONTACT 
AND VACU-BREAK ARC CONTROL 


You get longer switch life from BullDog safety switches, thanks 
to unique Bull Dog design. The high-tension Clampmatic* spring 
puts pressure where it belongs—on contact faces after the switch 
is “‘ON.” This clamped pressure action assures good electrical 
contact for the life of the switch. It means the switch lasts 
longer, too, for there’s no overheating to damage switch com- 
ponents. In switching “OFF,” the pressure’s removed before 
the “break” . . . providing true quick-break action. 


Vacu-Break’* design is another reason BullDog safety switches 
last longer. Switching contacts are completely enclosed in the 
Vacu-Break head. Arcs are restricted, starved of oxygen, cooled 
and smothered quickly. In addition, Vacu-Break double-breaks 
the circuit, effectively reducing the arc length and arcing time. 


Vacu-Break arc control plus clamped pressure contacts add up 
to long switch life . . . and dependable, economical service for 
you. You'll find BullDog safety switches need little or no 
maintenance over years of heavy-duty use. See your BullDog 
products distributor. 


FOR SAFETY’S SAKE—BUY VACU-BREAK! 
BullDog Electric Products Division, I-T-E Circuit Breaker Com- 


pany, Box 177, Detroit 32, Michigan. In Canada: 80 Clayson Rd., 
Toronto, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 





I-T-E CIRCUIT BREAKER COMPANY 








fS BULLDOG ELECTRIC PRODUCTS DIVISION 
~ 





® 
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Fig. 1. Typical of modernization program is this installation of plastic glazing 
in one of company’s 23 multi-level buildings. Soft.green tint plastic was chosen. 





Fig. 2. Light coming through translu- 
cent plastic panels means that artificial 
lighting is rarely needed on day shift. 


PLASTIC GLAZING SAVES $43,000 
IN MODERNIZED PLANT 


OW CAREFULLY planned 
modernization of plant facil- 
ities pays off in improved produc- 
tion, greater safety and maintenance 
savings, is told by H. L. Becker, 
plant engineer of the Dana Cor- 
poration’s Pottstown, Pa., Division. 
Thanks to a painstaking analysis 
of the problem, strategic schedul- 
ing of the four-year, $5,000,000 
modernization program, and close 
comparison of the cost of available 
ways of bringing up-to-date the 23, 
multi-level structures that comprise 
the plant, Dana accomplished these 
objectives without interrupting pro- 
duction and with substantial savings. 
Dana officials had known for a 
long time that modernization was 
in order, but the demand for the 
company’s products made it difficult 
to interrupt production. Neverthe- 
less, the Dana plant engineer and his 
staff worked out the modernization 
schedule in such a way that the pro- 
gram was carried out over a period 
of four years, with no interruption 
to production. 
Typical of the planning was the 
approach to the problem of sky- 
lights, windows and ventilation. The 
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choice lay between replacing the 
loose, warped, rusted steel sash and 
defective panes—maintenance of 
which ran $12,000 yearly—with 
conventionally glazed new metal op- 
erating sash, or installing continu- 
ous runs of glass fiber reinforced 
panels, and a forced air circulation 
system. 

Close comparison of costs showed 
that the use of Structoglas glass 
fiber reinforced plastic panels in- 
stead of new glass and operating 
sash could save $100,000. Even 
with the additional cost of the 
forced air ventilating system, the 
savings amounted to $43,000. 


Shadowless Light 


The panels specified were struc- 
tural grade, 2-oz glass fiber rein- 
forced material 1/16-in. thick, in 
“softlight green” tint that provides 
ample light passage while filtering 
out unwanted infrared and ultra- 
violet rays. It also gives shadowless 
lighting. Panels were bolted in place 
with minimum framing. 

The choice of color was based 


on SPI light transmissometer test 
data showing that the tinted panels 
pass 69 per cent of available day- 
light while reducing infrared trans- 
mission to 43 per cent and ultra- 
violet to a scant 2 per cent. 

Although it is too soon to draw 
any conclusions about the probable 
life of the 32,000 sq ft installation 
of Structoglas, it appears to be in 
like-new condition after a year of 
service, and has yet to present the 
first maintenance problem or ex- 
pense. 

The forced-flow ventilating sys- 
tem has also proved superior to the 
old operating window and roof-top 
method. The new system has fully 
controlled air flow, so that air no 
longer moves from inherently dirty 
areas into cleaner departments. Air 
is changed every three minutes, 
throughout the plant. 

Other extensive improvements 
have resulted in similarly marked 
advantages. The new common-level 
floor, formerly concrete, is now sur- 
faced with 2'2-in. end-grain wood 
blocks, which provide an excellent 
base for machines and better foot- 
ing for the operators. End 
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W. P. FULLER & CO. SAVES BIG MONEY WITH 
CLAYTON’S MODERN 


Here’s how: 8 compact Clayton Steam Generators were 
installed, each close to a point of use. Total cost—less 
than the cost of replacing just the old steam mains. And 
by eliminating these inefficient lines, 4% of the total HP 
requirement was saved. Entire central boiler room 
space was freed for plant expansion. The old 75-foot 
stack was retired. Fuel savings were 50%. Personnel 
eosts were reduced. 


These savings were proven at W. P. Fuller & Co., South 
San Francisco. All depend on the extreme compact- 
ness, fast steaming and operational economy of the 
Clayton. In your own plant, large or small, decentral- 
ized steam savings ss 
like this are entirely lon. 
practical. Write for 

full information. (6 ss aieeaioniaetnes 
COMPANY 


463 No. Temple City Bivd., El Monte, California 
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News from the Plants 


Reactor Goes Critical; Will Soon Produce Power for New England Utilities 


THE NUCLEAR REACTOR for the nation’s latest atomic 
power plant has gone critical at the Yankee Atomic 
Electric Company’s plant in Rowe, Mass. Latest advance 
in the development of water-cooled and moderated nuclear 
reactors, the reactor in the 136-megowatt electric generat- 
ing station is the largest yet designed and developed by 
Westinghouse Electric Corporation. 

The plant was put into its criticality phase following two 
weeks of work getting 76 uranium oxide fuel assemblies 
placed into position to make up the core, or fuel charge, 
of the reactor. 

Fissioning atoms in the reactor will heat high pressure 
water in the primary system to 529 F. The water in the 
system will be under a pressure of 2000 psi and will flow 
through the pressure vessel at a rate of 94,800 gpm. 
Travelling through a heat exchanger, it will heat water in 
a separate secondary system, turning it into steam. From 
this point, the generating station operation is the same as 
at a conventional station—the steam drives a turbine- 
generator to produce electric power. 

Fuel for the Yankee reactor consists of 25 tons of 
slightly enriched uranium oxide pellets. More than 23,000 


stainless steel tubes, filled with these pellets, have been 
fabricated into the 76 fuel assemblies, each of which is 
approximately eight feet long and eight inches square. 
The oxide pellets themselves are 0.294 in. in diameter and 
0.6 in. long. There are almost 3,500,000 in the reactor. 


Automatic, Card-Controlled Batch Weighing Improves Grinding Wheel “Mix” 


ONE OF THE MOST critical areas in maintaining uniform 
quality in grinding wheels is the mixing of abrasive grain 
and bonding materials. The ratio of abrasive to bond 
determines the grade or “hardness” of the grinding action. 
Therefore, any errors in weighing the ingredients into 
the batches used in molding the grinding wheels can 
seriously affect the finished product. 

In designing its new organic bonded grinding wheel 
plant, Norton Company included completely automatic 
weighing equipment in the design. 

The system consists of three weighing carriages sus- 
pending on a monorail mounted beneath the row of tanks 
containing the various sizes and types of abrasive grain 
and bonding materials. The carriages travel in a loop in 
one direction only. To operate the system, the mixing 
foreman places a stack of punched cards in a pedestal 
mounted dispenser at the beginning of the cycle. As the 
carriage is brought into position, the dispenser issues one 
card to it representing one batch of mix. The card then 
takes over the control of the carriage which acts as a 
robot throughout the cycle, drawing the correct amounts 
from the proper tanks and finally discharging the hoppers 
at the correct mixing stations. 


The starting point of the process is the punched card, 
which tells the control equipment on the carriage: The 
abrasive grain tank from which to draw; the tank of 
bonding material from which to draw; the weights re- 
quired for both grain and bond; the mixing station 
designated to receive the batch. 

As the carriage moves along the monorail, proximity 
heads on the carriage superstructure count off the tank 
markers and slow the carriage in time to stop at the 
correct tank. A mechanism on the carriage engages the 
gate and opens it, allowing the ingredients to fall into the 
hopper. As the correct weight is approached, the gate is 
throttled and the last few ounces are fed in slowly to 
insure accurate weight. 

When the total weight of abrasive grain and bond has 
been drawn into the hopper, the carriage moves around 
the loop to the discharging area. An elevator lifts a section 
of monorail to the high level and the carriage travels 
along to the designated mixing station. The short section 
of monorail in the carriage (at right angles to the direction 
of travel) which holds the batch hopper tilts and the 
individual hopper rolls out of the carriage onto a spur 
track over the mixing station. Then the carriage advances 
a few feet to another spur rail where an empty hopper is 
waiting for the next cycle. This also rolls by gravity into 
the carriage. 

If an empty hopper is not ready at this station, the 
mixer operator pushes a reset button which advances the 
carriage to the next pickup station. If he fails to punch 
the reset button, a warning siren sounds. 

The carriage continues to a second elevator which 
lowers the carriage to the lower level, whereupon it 
continues around the loop to the starting point. 

Because three carriages operate on the same monorail, 
provision had to be made to prevent collisions. Lights 
mounted at each end of each carriage are part of an 
electric-eye control system which keeps the carriages at 
a safe distance from each other. 

This system was tailor-made for this plant by the 
Heltzel Steel Iron and Form Company of Warren, Ohio. 
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Some basic steps to 





The Most Important Step you can take 
when it comes to deciding which power roof 
ventilator is right for you is to look at an Ilg 
LSQ. If capacity is a prime factor, step up and 
see Ilg’s 11 sizes: from 87 c.f.m. all the way 
up to 21,000. 

If it’s silent operation, then check these fea- 
tures: direct-connected fan and motor eliminate 
belts and pulleys; patented Type “Q” wheel 
is dynamically balanced before being con- 
nected to permanent-split capacitor 1-phase 
or 3-phase motors; totally enclosed constant- 
and 2-speed motors assure smooth power flow. 

For a first step toward better ventilation, 
write for Bulletin No. 2302. 


ILG ELECTRIC 
VENTILATING CO. 


2832 N. Pulaski Road, 
Chicago 41, Ill. 
Offices in 

60 Principal Cities 


Member of Air Moving 
and Conditioning 
Association, Inc. (AMCA) 





News from the Plants 


Polar-Type Cranes Get Similar Assignments in Reactor Shells 


THE SECOND of two Polar-type cranes installed in New 
England has been erected at the Watertown Arsenal 
Nuclear Facility in Watertown, Mass. The first crane is 
in service at the Massachusetts Institute of Technology. 

The Polar-type crane operates at high efficiency on the 
rim of circular tanks and similar shell structures. It runs 
on a single runway rail which is completely circular in 
form. Because of this, the crane end trucks always move 
in opposite directions. The usual center drive, with 
squaring shaft and direct-driven or gear-driven truck 
wheels, is not applicable to this type of installation. 
Therefore, in both the installations, individual drive motors 
were placed at each truck, and each motor equipped with 
an electric brake and enclosed gearing. 

A unique control system balances the two motors and 
prevents one from forging ahead of the other. Should one 
motor get ahead of the other, a jam-up results, because 
the crane is no longer working on the diameter of the 
rail, but on a chord which is shorter than the diameter. 

Both cranes were built by the Shepard-Niles Crane 
& Hoist Corporation, and were installed by Robert Abel 
& Co. Hoisting bridge and trolley speeds are identical; 


speed of main hoist, 12 fpm; auxiliary hoist, 30 fpm; 
bridge, 60 fpm; trolley, 40 fpm. The ten-ton crane at 
Watertown operates on a 77 ft, 442 in. span, with a maxi- 
mum lift of 71 ft; the twenty-ton crane unit at M. I. T. 
spans 72 ft, and has a maximum lift of 44 ft., 6 in. 


Five-Stage Cleaner, Overhead Ovens Combine To Finish Instrument Parts 


CLASSIFIED AS ONE of the cleanest, most modern to be 
found in industry today, the finishing department of the 
Foxboro Co., Foxboro, Mass., was designed with dual 


A GROUP OF LARGE-DIAMETER aluminum tubes have been 
fabricated by Delta Star Electric Div., H. K. Porter Co., 
into what are believed to be the world’s largest buses. 

For use as generator leads or station bus (to carry 
electrical energy from a turbine generator into the switch- 
yard of a power plant) the buses are 19 and 20.5 in. in 
diameter, with %-in.-thick walls. They are rated at 10,000 
to 11,500 amperes, for operation at 12.6 to 16.5 kv. 

The 19-in.-diameter tube is an extrusion, supplied by 
Aluminum Company of America. The 20.5-in.-diameter 
tube is roll- or brake-formed from Alcoa aluminum plate. 

The bus is of telescoping design, with flexible leads 
for the bus joints permitting movement at the point of 
joining. These leads are flexed laminations of 40 aluminum 
sheets welded to aluminum plate at either end. 
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objectives. First, a quality finish for their product, and 
second, working conditions as near ideal as possible. 

To provide a high degree of automation to the process, 
a five-stage metal cleaning machine, designed and built by 
R. C. Mahon Co., was installed. Controlled by Foxboro 
instruments, it permits two lines of work to be treated at 
the same time. On twin conveyors, the work travels through 
the 62-ft long machine at the rate of eight feet per minute. 

In sequence, the work is subjected to a 45-second alkali 
spray cleaning at 165 F; a 30-second hot water rinse; a 
90-second treating spray at 110 F to etch and treat the 
metal; a 30-second cold water rinse; and final chromic adic 
acid rinse at 110 F to neutralize any excess treating solu- 
tion remaining on the parts. 

The work then enters an overhead drying oven—one 
of four specially designed to keep floor space clear. The 
oven Operates at a temperature of 350 F to completely dry 
the parts. The other ovens are used for force-drying of the 
primer and first coat of lacquer, and for final bake of the 
finish coat. 
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Here’s the partition system... 


or rearrange... 


Want effective partitions that will help keep your 
plant layout flexible? Then look what Wheeling 
Expanded Metal Partitions offer! 

STANDARDIZED PARTS let you move doors and panels 
quickly and easily...even change entire layouts 
without buying new components. 

FAST DELIVERY because Wheeling makes and stocks 
America’s most complete standardized expanded 
metal partition systems. 


you can move... 


bo my 


Sa ee" 


or enlarge! 


THEFT PROTECTION because expanded metal is solid 
steel . . . can’t be unraveled like wire mesh. 


INCREASED SAFETY because expanded metal permits 
free passage of heat, air, light, fluids and sound. 


Get the complete details on Wheeling Expanded 
Metal Partition Systems from your 

Wheeling man. Wheeling Corrugating 

Company, Wheeling, West Virginia. 


WHEELING CORRUGATING COMPANY « IT’S WHEELING STEEL! 


Immediate delivery on all stocked items from these warehouses: Boston, Buffalo, Chicago, Columbus, Detroit, Kansas City, 


Louisville, Minneapolis, New Orleans, New York, Philadelphia, Richmond, St. Louis. 


Sales Offices: Atlanta, Houston. 
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NEW PLANT CONSTRUCTION arc istmton ox locaton, ss 





Anchorage, Alaska—Permanente Ce- 
ment Co., an affiliate of Kaiser Indus- 
tries Corp., Oakland, Calif., will begin 
construction at once on a new cement 
manufacturing plant at Sutton, Alaska, 
near Anchorage. A 25-acre site has 
been acquired for the new plant. Initial 
capacity of the facility will be about 
500,000 bbl of cement annually. The 
plant and land acquired will cost ap- 
proximately $5 million. Plant will go 
into operation early in 1962. 


San Diego, Calif—Convair Division of 
General Dynamics Corp. has construc- 
tion under way on a large manufactur- 
ing facility in which it plans to pro- 
duce intricate parts for advanced weap- 
ons systems and space vehicles. New 
structure with a floor area of 68,000 
sq ft will have no windows and is ex- 
pected to be completed by the end of 
the year. Cost of the new facility is 
reported to be in excess of $1 million. 


Pueblo, Colo.—Linde Company, Divi- 
sion of Union Carbide Corp., 30 E. 
42nd St., New York, N. Y., has con- 
struction under way on a $2-million 
oxygen-producing plant adjacent to 
Colorado Fuel & Iron Corporation’s 
steel-making facility here in Pueblo. 
The new plant will produce 200 mil- 
lion cu ft of oxygen monthly. The 
oxygen will be supplied to Colorado 
Fuel’s new oxygen converter units 
that will speed up the steel-making 
process to 30 to 60 minutes compared 
with the present 7 to 10 hours. 


Seaford, Del.—E. I. du Pont de Ne- 
mours Co., Du Pont Building, Wil- 
mington, Del., has authorized a $9- 
million modernization and expansion 
program at company’s nylon plant lo- 
cated here. Project, to be completed 
in about one year, will increase com- 
pany output by a substantial margin. 
Expansion is directed primarily at step- 
ping up production of carpet nylon. 


Brewster, Fla.—American Cyanamid 
Co., 30 Rockefeller Plaza, New York, 
N. Y., will begin work at once on the 
construction of a new plant for the 
production of phosphoric acid for fer- 
tilizers. Plant will be built adjacent to 
existing facilities and when completed 
late in 1961 will bring the Brewster 
unit’s production capacity to 400.000 
tons per year. Cost of site and plant 
is believed to be in excess of $6 million 


Palm Beach, Fla—Radio Corp. of 
America, 30 Rockefeller Plaza, New 
York, N. Y., has broken ground here 
for the construction of a large manu- 
facturing plant for the production of 
RCA’s Series 301 electronic computer 
system. Work on the plant is sched- 
uled for completion in the spring of 
1961. New facility will supplement of- 
fice, engineering and manufacturing 
operations at RCA’s computer head- 
quarters in Camden, N. J. Cost of the 
new plant reported to be about $4 
million with equipment. 


Pensacola, Fla.—Armstrong Cork Com- 
pany, 1010 Concord St., Lancaster, Pa., 
plans major addition to company’s 
plant located here. Plans call for a 
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75,000-sq ft addition to company’s 
225,000-sq ft existing plant, manufac- 
turing acoustical and fiberboard mate- 
rials. This is the latest step in an 
expansion program started earlier this 
year. 


Chicago, IlL—North American Car 
Corp., 231 S. La Salle St., has an- 
nounced plans for a major expansion 
and improvement program of com- 
pany’s facilities here. Company has 
authorized the expenditure of $1 million 
on the expansion of its Sag Junction 
Terminal. Included in the project, 
which is already under way, are the 
erection of 10 new 630,000-gallon stor- 
age tanks, construction of a new 600-ft 
concrete dock and other improvements. 
Work is scheduled to be completed by 
the fourth quarter of 1961. 


Mundelein, Ill—Ball Brothers Com- 
pany, Ryan and Burt Streets, Muncie, 
Ind., plans to construct a glass con- 
tainer manufacturing plant on large 
site here. Plant will produce glass con- 
tainers for the food, beverage, chemical 
and pharmaceutical industries. Con- 
struction will get under way at once 
and plant is slated to start operations 
in the spring of 1961. Cost of the new 
plant with equipment will amount to 
several millions of dollars. 


Rochelle, Ill—Swift & Co., 4200 Pack- 
ers Ave., Chicago, Ill, will begin 
construction on a new meat packing 
plant here, at a cost estimated in ex- 
cess of $5 million. New plant will 
process cattle and hogs and prepare 
smoked meats such as hams, bacon 
and a wide variety of sausages. Con- 
struction contract has been let to T 
L. Simmons & Co., Chicago, Ill. In 
addition to the main building at Ro- 
chelle, facilities will include a pen and 
holding yard for storage of cattle and 
livestock. 


Fort Madison, Ilowa—California Spray- 
Chemical Corp., wholly owned subsidi- 
ary of Standard Oil of California, plans 
to construct a large fertilizer plant on 
tract recently purchased by the com- 
pany. New facility will produce more 


1000 tons per day of complex 
pelleted fertilizer, ammonium nitrate 
and anhydrous ammonia for agricul- 
tural and garden use 


Ashiand, Ky.—Armco Steel Corp., 1939 
Armco Ave., Middletown, O., plans to 
expand the storage areas and handling 
facilities at its works here. A storage 
yard will be expanded to accommodate 
1,050,000 tons of ore and pellets. Con- 
struction of a second and large ore 
bridge will get under way at once and 
will be completed by the spring of 
1961. Cost of the new expansion pro- 
gram and increased facilities will be 
about $3.5 million. In addition, about 
$500,000 will be spent in moving a 
creek that runs through the property 
to provide more storage space for scrap 
and ingots. 


Boston, Mass.—Gillette Safety Razor 
Co., a division of the Gillette Co., 15 
Gillette Park, this city, plans a multi- 
million dollar plant expansion and de 


than 


velopment program. Three buildings 
will be constructed on property recent- 
ly purchased from the American Sugar 
Refining Co., covering about 230,000 
sq ft of space. Work on the new proj- 
ect will begin early in 1961 after pres- 
ent structures are removed from the 
site. Largest of the three buildings, 
which will be more than 1000 ft in 
length, will house the blade manufac- 
turing division. A second building will 
provide receiving and shipping facilities 
and the third building will provide 
administrative and reception facilities. 


Detroit, Mich—Ford Motor Co., 3000 
Schafer Road, Dearborn, Mich., plans 
to construct a high capacity oxygen 
plant here for company’s steel opera- 
tion. Work on the plant which will 
have a daily capacity of 289 tons of 
gaseous oxygen, 10 tons of liquid ox- 
ygen and 1.4 tons of liquid nitrogen 
will get under way soon for completion 
by December of 1961. 


Inkster, Mich.—Calumet & Hecla, Inc., 
11 Calumet Ave., Calumet, Mich., plans 
to install a $1.6-million facility at plant 
located here, for the fabrication of 
special metals. New production equip- 
ment will be housed in a 60,000-sq ft 
plant formerly occupied by Flexonics 
Corp., a subsidiary. Initially, produc- 
tion will be confined to zirconium and 
titanium tubes and rods, with produc- 
tion of other metals, including tan- 
talum, columbium, vanadium, molyb- 
denum and chromium to be undertaken 
at a later date. 


Wyandotte, Mich—Wyandotte Chemi- 
cals Corp., Alkali Square, plans to ex- 
pand its production of high quality 
lime by converting coke-fired kilns 
to gas firing. The first units will begin 
production by the early part of next 
year, with an annual capacity of 1,- 
500,000 tons planned. 


Edison, N. J.—National Can Corpora- 
tion, 3219 W. 47th Place, Chicago, III., 
plans to erect a can manufacturing 
plant here. Work on the new plant 
will start soon and the installation of 
approximately 200,000 sq ft in area, 
will be erected on an 18-acre site near 
Metuchen, N. J. Structure will be of 
one story, brick and steel frame con- 
struction and will be completely 
equipped with automatic sprinklers. 


Roseland, N. J.—Kidde Precision Tool 
Corp., a wholly-owned subsidiary of 
Walter Kidde & Co., 35 Ferrand St., 
Bloomfield, N. J., plans to construct a 
67-acre industrial park contingent on 
approval by the Roseland Borough 
Council and Borough Planning Board 
Plants to be built on the site will cost 
more than $5 million. Kidde’s own 
66,000-sq ft plant will occupy 10 acres 
of the tract, leaving 57 acres to be 
leased or sold to other buyers or ten- 
ants. Development plans call for the 
excavation of about four million cubic 
yards of rock and earth to prepare the 
site. 

Totowa, N. J.—Yardley of London, 
Inc., 600 Palisade Ave., Union City, 


N. J., recently broke ground for a 
(Continued on page 293 


PLANT ENGINEERING 








A Partlow Model MFS indicating controller is shown in action in this ‘multiple exposure 
shot of a Holo-Core Automatic Molding Machine manufactured by Spo, Inc., Cleveland, Obio 


The Temperature Control Built to 
SHRUG OFF SHOCK 


2438 Times a Day 


Every working day, the Partlow 
Temperature Control in this photo 
takes between 2400 and 2500 solid 
‘roundhouse punches’’ from the 
shell-molding machine to which it 
is attached. 

But despite jarring shock and 
vibration, and a constant barrage 
of foundry dust, the Partlow goes 
right on delivering precision con- 
trol—without letup or breakdown. 

Actually, only a control as simple 
and rock-solid as the Partlow could 
withstand this kind of punishment! 
Because only the Partlow contains 
no hairsprings, or delicate gadgets. 

All Partlow thermal elements of 
the same range are interchange- 
able om the job, too. There's no time 
lost waiting for your control to 
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come back from the factory. And 
you get this extra margin of de- 
pendability without loss of accuracy. 
Partlow controls are precise to 
within 1% of scale in any one of 
10 ranges from -30° to 1100° F. 

If you use or manufacture equip- 
ment within this temperature range, 
there's a Partlow to fit your appli- 
cation exactly . and save you 
money, too. Available in Pneumat- 
ic, Electric or Self-Contained Gas 
types, in recording, indicating or 
non-indicating models! To field test 
any Partlow control . . . or to ob- 
tain full details write, The Partlow 
Corporation, New Hartford, N. Y. 
Dept. PE-1060. 

Export: Ad. Auriema, Inc., 85 Broad St., 
New York 4, N. Y. 





Ac om plete absence of gadgets and super 
filuous parts, as seen in this open view of 
the mew MFS indicating contol, ex 
plains the Partlow's unique ability to 
function accurately even under the most 


severe operating conditions 


You can pay more but you can’t buy better than 


PAR TLOVV 


TEMPERATURE CONTROLS 
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Flintkote salesman Bill Schrand says... 


“No matter what rolls through the plants you design- 


Flintkote’s new Super Tuff-Tex floor tile can take it!” 


“There’s no doubt about one thing: a 
better looking plant means a more ef- 
ficient plant. And good looks start 
with a good looking floor. Your prob- 
lem is to find an attractive floor that 
will keep its good looks throughout the 
years with minimum maintenance 
costs. 


“Well, that’s one problem you won't 
have to worry about if you install 
Flintkote’s new Super Tuff-Tex floor 
tile in your plant. Tuff-Tex was de- 
veloped specifically for 
industrial use. And it 
has stood the toughest 
tests over and over 
again. New Super Tuff- 
Tex is even better. It 
is a heavy-duty tile, 
strengthened with 
Asbestos — nature’s 
permanent fiber. As a 
result, these tiles have 
greater strength— 


ean shrug off plant | THE-TEX PRODUCTS | 
traffic, including an 


amazing amount of trucking abuse— 
and roll with the punches from drop- 
ped objects. 
“As for upkeep, Super Tuff-Tex is 
greaseproof, withstands oils, too. Its 
close-textured surface makes main- 
tenance easier and economical. And, of 
course, Super Tuff-Tex is fire resistant. 
“What about good looks? This year, 
Flintkote is introducing eight new, at- 
tractive colors. As you would expect 
from Super Tuff-Tex, the colors and 
marbleization go all 
the way through the 
tile, for long lasting 
beauty in your plant.” 


For particulars and 
literature, see your 
local Flintkote Floor- 
ing Contractor. You'll 
find him a great guy 
to work with; and he 
knows his stuff in floor- 
ing materials. 


The Flintkote Company, Flooring Division, 30 Rockefeller Plaza, New York 20, New York 
For more facts circle 599 on Reply Card 
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FOR EVERY APPLICATION, THERE’S 
ONE CRANE OUTSTANDING... 


IN METAL FABRICATION One man in the cab of this P&H overhead 
crane keeps several slitting and roll-forming machines supplied with 
coils of metal for continuous production. In addition, he spots incom- 
ing coils in proper storage areas as they arrive from the mills. 


This manufacturer of standardized commercial buildings gets full use 
of plant floor area by moving materials through the air. The P&H 
crane and special coil-handling hook eliminates the “dead” aisle space 
needed with floor-operated equipment. It also saves manpower, and 
the safe, precision handling reduces damage to finished stock. 


As with every Harnischfeger installation, this long-span (87') crane is 
specially engineered to consider all factors that may affect operation 
on this particular job. Special problems are taken in stride, integrated 
into the overall design. Only this kind of integrated engineering can 
give you performance that’s never in doubt, performance P&H crane 
users have relied on for over 76 years! Why not find out more about 
PaH “job-engineered” cranes? Write for bulletin C-42, Department 
124, Harnischfeger Corporation, Milwaukee 46, Wisconsin. 
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SPACE AGE 
MARGIN 
FOR ERROR 
- ZERO! 


This P&H Zip-Lift® hoist carefully lowers a 
computer unit for a missile inertial guidance 
system into its special shipping container. 
Fast, safe, handling is vital with intricate as- 
semblies like this. That’s why so many com- 
ponent manufacturers depend on P&H Zip- 
Lift wire rope hoists. There is never any doubt 


about safety, reliability, or positive control. 


You may not handle missile components, but 
isn’t fast, safe, dependable, precision lifting 
and spotting just as important to uninter- 
rupted production in your plant? If so, it 
will pay you to find out more about the P&H 
Zip-Lift’s quality design features — dual 
brakes, 24-volt controls, shaved gears run- 
ning in oil, permanently lubricated bearings, 


just to name a few 


Best of all, the price is down low enough to 
make a purchasing agent smile! Write for bul- 
letin H-20, Department 226, Harnischfeger 


Corporation, Milwaukee 46, Wisconsin. 


P:H 


ZIP-LIFT 
HOISTS 


HARNISCHFEGER 


Milwaukee 46, Wisconsin 











se ae new white-light 
TROBOTAC 


stops motion with? million candlepower light flash 
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Write For Complete Information GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


LOS ANGELES IN CANADA 


NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO 
Los Angeles Toronto 
CHerry 6-2171 


Ook Pork Silver Spring 


NEW JERSEY, Ri Hi . Abington Los Altos 
EV, Ridgefield, WHimey 3-3140 aos 8.9400 HAncock 4-7419  JUniper 5-1088 © WHitecliff 8-8233 HOllywood 9-620! 
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R. L. Kirkpatrick, Manager, Maintenance 
Sales, Westinghouse Electric Corporation 


IS PROFITABLE MAINTENANCE 


What Do Your Maintenance Dollars Buy? 
Repairs Only... or Research Advances As 
Well? 

Repaired equipment often beats 
its original performance. Why? 


Because large manufacturers like . 


Westinghouse pass on to you the 


latest equipment improvements ~ 


sparked by their research dollars. 
They make sure that repair facili- 
ties have engineering and quality 
control in depth: 

If you judge solely on the basis 
of your repair bill, you may never 


know that your maintenance 
dollars could also include research 
advances. You can get radically 
new components, materials and 
techniques for your repair dollars 
that will lengthen operating life 
and cut your maintenance costs. 

Building-in the findings of re- 
search means that your equipment 
is more than just repaired—it is 
modernized for maximum per- 
formance. This often means that 
your equipment can be rebuilt to 
work even better than when it was 
new. The latest advances in tech- 


Westinghouse rebuilds “hopeless” motor 


Repairs Save Customer 
Both Time and Money 


It was a mess—this 720-hp motor 
serving a large steel company. 
Shaft shot. Armature damaged. 
Commutator gouged. Windings 
sprayed all around. 

The accident occurred when a 
circuit breaker serving the motor 


jammed mechanically—failing to 
open when the motor lost its field. 

Westinghouse maintenance ex- 
perts from the St. Louis Repair 
Plant checked the motor carefully, 
decided that althougi: the damage 
was extensive the motur could be 
economically rebuilt and put back 
in service in less time than re- 
placement by a new motor. Mean- 


time, a new Westinghouse motor, 
similar rating, recently delivered 
for a new mill, was pressed into 
temporary service to minimize 
down-time losses. 

Westinghouse restored the 
motor to first class operating con- 
dition. Time required—a short 14 
weeks. Savings to customer— 
estimated $11,000. 


BEFORE: This sight greeted Westinghouse service engineers—a motor that apparently would never run again. 
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nology and engineering are incor- 
porated in the maintenance service 
you receive —because large manu- 


facturers are interested in your 


business in total, not just the 
immediate job on hand. They 
know that service and integrity go 
together—-whether you buy new 
apparatus or need serv- 
ice to maintain production equip- 
ment. It is imperative that they 
give you the latest, most modern 
and most reliable equipment. 

- Millions of dollars are spent 
annually to solve equipment op- 
erating problems—to keep your 
equipment more reliable and on 
line with minimum down time. 
The tortuous testing of hundreds 





of materials (including devising 
the tests themselves) is constantly 
going on, to search for better ma- 
terials and more economica! ways 
to answer industry’s needs. 
Research often starts with 
maintenance because severe oper- 
ating conditions put equipment to 
the supreme test. There is great 
advantage in working with a com- 
pany experienced in solving prob- 
lems under the many different 
conditions and in locations where 
they occur——even internationally. 
Knowledge gained in’solving a 
particular maintenance problem 


becomes part of the sum total of. 


experience that is applied to solv- 
ing problems in any industry. It 


also leads to new products or 
equipment innovations that elim- 
inate similar difficulties in the 
future. 

A regular, planned schedule of 
modernization and repair—carried 
on in cooperation with a company 
such as Westinghouse—assures 
you of receiving the benefits of 
their research. Your equipment 
comes back to you with extended 
life that cuts maintenance costs 
. . . to help keep you producing 
profitably. 


This is one of a series of 
Westinghouse articles on prof- 
itable maintenance practices. 


—Imakes it better than when new 


AFTER: The 720-hp motor, rebuilt and modernized by Westinghouse craftsmen, is now ready to go back on the line. 


Westinghouse Maintenance Services 
—a Phone Call Away 


Wherever you are, Westinghouse 
Maintenance Service is nearby, 
ready to work with you in the re- 
pair and modernization of your 
equipment—around the clock if 
necessary. In any industrial area 
of the country, you’ll find West- 


October, 1960 


inghouse Repair Plants, Renewal 
Parts Warehouses and Field 
Engineering Offices. 

Your Westinghouse representa- 
tive will show you how this fast, 
dependable, money-saving service 
can expedite your modernization 
and repair schedule . . . and he will 
assist you in setting up such a 
schedule. Call him . . . or write 


For more facts circle 602 on Reply Card 


Westinghouse Electric Corpora- 
tion, P.O. Box 868, Pittsburgh 30, 
Pa. You can be sure... . if it’s 
Westinghouse. J-95219 
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EASY TO HANDLE 


Reynolds Aluminum Rigid Conduit 


LOWERS 
INSTALLATION COSTS 


Here’s why: Reynolds Aluminum con- 
duit bends and forms easily and ac- 
curately. And, because aluminum is so 
lightweight—weighing one-third as 
much as steel, it can be handled and 
installed easily. Important to everyone 
concerned with maintenance is the fact 
that aluminum can’t‘rust ever—and 
also resists corrosion due to weather 
and most industrial atmospheres. 





Even threads cut on the job can’t rust. 

Reynolds Aluminum Rigid Conduit 
is non-magnetic, reduces voltage drop, 
makes longer runs or smaller con- 
ductors possible. 

For complete information and names 
of Reynolds Aluminum Rigid Conduit 
distributors, call your Reynolds Sales 
Office or write Reynolds Metals Com- 
pany, Box 2346-ER, Richmond 18, Va. 


Watch Reynolds new TV show “Harrigan & Son”, Fridays, starting October 7; also, “All Star Golf”, Saturdays, resuming October 15—ABC-TV. And on Sunday, October 16, 
be sure to see the exclusive showing of America’s new 1961 cars on The National Automobile Show, direct from Detroit over CBS-TV, 6 to 7 P.M. EDST. 


For more facts circle 603 on Reply Card 
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Here is an example of Schrader at work. Barrett Mfg. Co. of Houston, Texas, 
makes grease handling equipment for Mobil Oil's Brooklyn, N. Y., refinery. 
This machine fills 35 pound grease drums automatically accurately, 15 per 
minute! George Barrett, who designed and built this machine and other ma- 
chines for Mobil, says: “My reputation for quality is too hard-won to risk by 
using some inferior line of air products.” 
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HE 


PACKAGING EQUIPMENT MAKER DESIGNS 
MACHINES TO ORDER...AUTOMATES THEM 
100% WITH SCHRADER AIR PRODUCTS 


In limitless combinations, Schrader Air Products are per- 
forming thousands of jobs in thousands of plants. Wherever 
jobs are messy, tricky, heavy, monotonous or complicated— 
it pays to talk to Schrader. 

Air is already available to you. Put it to work—on your 
own operations, or on the equipment you make for resale, 
like the company shown above. Just tick off its advantages: 


high speed and accuracy, low cost and maintenance—plus 
safety, simplicity, dependability. Air can do almost anything 
fingers can—and many things fingers can't. 

Both you and your customers want these benefits. Get 
them — and offer them — by actuating with Schrader 
finest, most complete lines of Air Cylinders, Valves and 
Accessories. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schrader distributor can help you pinpoint what you need. For more dota, write: 








A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
484 Vanderbilt Avenue, Brooklyn 38, N. Y. 





© division of SCOVILL 





QUALITY AIR CONTROL PRODUCTS 
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SIGNALING SYSTEM features 
small annunciator screen 
This signaling system has a minia- 
tuized annunciator capable of indicat- 
ing up to 100 different numbered sig- 
nals—1 to 99 and 00—in a space no 
larger than 7 in. square. System is 
designed for use where needs of a 
large group—executives sharing in 


stenographic or page pool, buyers in- 
terviewing sales people, security 
guards calling central station—can 
be served without installing large an- 
nunciators. Signals are displayed on 
telescreens small enough to be 
mounted into desk top, pen stand, 
small wall space. When signal is 
noted by dispatcher or other person- 
nel, it is cancelled by pressing a reset 
button, automatically releasing next 
stored signal to appear on screen. 
Telestorage director panel controlling 
system contains power supply re- 
quiring a primary source of 110 v, 
60 cycles. Auth Electric Co., Inc. 

A For details, circle | on Post Card 


PARTS CLEANER is low cost, 
automatic unit 

Model 25 Cleanmaster Jet, Jr., is in- 
troduced as a fully automatic parts 
cleaner costing less than $100 and 
needing no air line connection. The 
compact, self-contained bench model 
features three cleaning actions: soak- 
ing and automatic multi-jet turbulence 
in the 10-gal tank; and automatic con- 
tinuous filtered flow through flexible 
hose for precision cleaning on the 
upper shelf. Both areas can be used 
at the same time. Other advantages 
include: throw-away screw-in car- 
tridge filter to keep the solvent clean; 
and fusible link in the cover to mini- 
mize fire hazard. Kleer-Flo Co. 

A For details, circle 2 on Post Card 


BRAZING TORCH uses low 
cost fuel, has hot flame 
No. 19-S, a universal pressure torch 
with company’s 1390 “H” tip, is de- 
signed for use with natural gas where 
brazing or silver soldering is necessary. 
It will operate on high, medium or 
low pressure, and is said to pro- 
duce a hot, but clean, flame. The 
torch is claimed to offer three advant- 
ages over oxy-acetylene brazing 
torches: it uses lower cost fuel gas; 
the flame has a soaking heat effect; 
finished work is clean and free of 

carbon. The Harris Calorific Co. 
A For details, circle 3 on Post Card 





FLUORESCENT LIGHT in flat, 
rectangular form 

To be mass produced as soon as man- 
ufacturing equipment is completed, 
are large thin, rectangular, glass plates 
no more than 1% in. thick, which pro- 
duce fluorescent light. The lamps con- 
sist of a labyrinth or maze of passages 
sealed in a thin glass block to produce, 
in effect, a large area source of light. 
The prototype which manufacturer 
plans to market is a 1-ft square, about 
1% in. thick, with compact rear con- 
tacts. it is designed for use in modular 
fashion and said to have good light 
output and efficiency. The 12-in. 
square models will be 40- to 50-w 
lamps and will produce considerably 
more light than a 100-w incandescent 
bulb, according to company. 

Initial models will have a reflector 
on one side, so all light will be reflect- 
ed through a single side. Pattern glass 
will be used on the front of the lamp 
to control brightness and direction of 
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light. In addition to their decorative 
and functional possibilities, the new 
lights will take less ceiling space for 
mounting. They require only a skele- 
ton fixture with practically no depth. 
Also, they require less maintenance; 
fluorescent, reflecting and diffusing ele- 
ments are combined in one, and it is 
necessary only to clean the outer glass 
surface. Westinghouse Electric Corp. 
A For details, circle 4 on Post Card 
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Readers Service Cards on 
pages 301-302 make it easy 
to get further information 
on any of this equipment. 
Just circle the item numbers 
of the products you would 
like to know more about. 











DIFFERENTIAL LEVEL VALVE 
has broad application 
Variable system pressures do not af- 
fect the function of this differential- 
level pilot valve, it is announced. The 
valve operates on difference between 
two columns of liquid, usually be- 
tween a constant reference head and 
a variable head. As the level rises in 


the variable column, this valve opens 
and releases air pressure from the 
top of a diaphragm motor valve, al- 
lowing the discharge of liquid from 
the variable column. When the level 
in this column falls to a pre-deter- 
mined level the valve again closes, 
and the cycle repeats. The principle 
can also be utilized with a steam trap 
to operate over a wide range of pres- 
sures. Besler Corp. 

A For details, circle 5 on Post Card 


PRE-FAB BUILDING for multi- 
purpose use 


Adaptable for general warehousing, 
storage, office, plant production and 
other uses, the all-steel Spartan is de- 
signed for fast assembly and low up- 
keep. While it can be built on con- 
crete foundations, it can also be 
erected without a foundation where 
floors and foundations are not es- 
sential. Planned to conform with most 
building codes, the Spartan is avail- 
able in a standard model with 12-Ib 
snow load and 15-lb wind load, as 
well as a heavier model with 30-lb 
snow load and 20-lb wind load. The 
Spartan has low-pitched roof design 
to enable greater widths, and uses 
any combination of sliding and walk- 
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Now ... pull the fan wheel 
or motor while DeBothezat® 
Bifurcator® Fan remains in duct. 


Not just an access door. 
Half the entire cone comes off. 


Speed up inspection... 
slash maintenance and 
downtime costs. 


This removable cone design 
is an exclusive feature found only 
on DeBothezat Bifurcator Fans. 


Published ratings on DeBothezat Fans tell you 
exactly what the complete fan unit puts out. No 
guess work — no allowance to be on safe side! 


New desi 


De Bothezat' rans 


DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 





Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY + RIEHLE TESTING MACHINES + DE BOTHEZAT FANS 


NIAGARA FILTERS + UNITED STATES GAUGE + RAHM INSTRUMENTS + 


* TOLHURST CENTRIFUGALS - 


LAMB ELECTRIC COMPANY 


@eeeee THIS COUPON ANSWERED WITHIN 24 HOURS @oee®e 
DeBOTHEZAT FANS DIVISION, Dept. PE- 1060, 

American Machine and Metals, inc. 

East Moline, Itlinois 

Gentiemen: Your new Removable Cone feature for De- 

Bothezat Bifurcator Fans looks good to me, Please rush 

descriptive literature at once 





NAME 





FIRM NAME 





ADORESS 





CITY @ ZONE STATE 
eeeeeeeeeeeee eevee eeeeeeeeeeeeeee 


FILTRATION ENGINEERS « FILTRATION FABRICS 


* HUNTER SPRING COMPANY + GLASER STEERS CORPORATION 
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in doors, skylights, windows and 
ventilators. It comes in widths of 
12-ft multiples, enabling buildings up 
to 72 ft wide. Lengths start at 32 ft 
and come in multiples of 16 ft. There 
are three basic heights: 10, 12 and 14 
ft. Martin Steel Corp. 

A For details, circle 6 on Post Card 


IMPULSE STEAM TRAP for 


light condensate service 
Strainer and blowdown valve are com- 
bined in one body in the Yarway No. 
130 Impulse Steam Trap. Designed 
for light condensate loads with steam 
pressures from 8 to 600 psi, this trap 
requires only two connections. Manu- 
facturer states that by eliminating 
separate strainer and lowdown valve 
and their necessary fittings, it offers 
potential installation savings of up to 
30 per cent, reducing pipe connections 
by as many as six. The trap employs 
the thermodynamic principle of steam 
trapping in which the valve disc snaps 
open to discharge condensate but 
closes on steam. It is furnished with 
¥Y2-in. pipe connections. This design 
places the blowdown valve ahead of 
the strainer screen and trap. Opened 


and closed by an Allen wrench, the 
blowdown valve has a threaded outlet 
for applications where it may be de- 
sirable to pipe blowoff away from the 
immediate area. Company recom- 
mends this trap for steam main drips, 
steam tracer lines, and other similar 
light condensate installations. It is 
expected to prove most advantageous 
for new equipment where it simplifies 
piping and reduces installation time 
and costs. Yarnall-Waring Co. 

A For details, circle 7 on Post Card 


STROBOSCOPIC TACHOMETER “freezes” a machine's motion 


Type 1531-A, a small and portable 
version of this company’s Strobotac, 
is announced as featuring a fundamen- 
tal-speed (flashing-rate) range of 110 
to 25,000 rpm and brilliant white 
flashes with extremely short duration 
(3 microseconds or less) so that fast 
action can be “stopped.” The ex- 


tremely short flashes can be used to 
freeze high speed motion of such ro- 
tating and reciprocating machine ele- 
ments as cams, pulleys, governors, 
gears, fans, linkages, pawls, sprockets 
and chains. No mechanical contact is 
required with the machine being meas- 
ured, and thus no power is absorbed 
and the machine’s operation is not af- 
fected. A Strobotron lamp produces 
the high-intensity flashes with praks 
of 0.21, 1.2 and 4.2 million candle- 
power on three ranges: high (4000- 
25,000), medium (670-4170) and 
low (110-690). Single flash-rate peak 
is 7 million candlepower. Speeds to 
250,000 per minute can be measured 
by using flashing rates that are sub- 
multiples of the speed to be measured. 
Form 3032-A describes the instru- 
ment. General Radio Co. 


A For details, 10 on Post Card 
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COAGULANT AIDS promote 
efficient solids removal 
Aquafloc Coagulant Aids are intro- 
duced for removal of suspended and 
precipitated solids from water in 
sedimentation tanks, clarifiers, soften- 
ers or filters. They cause individual 
particles in water to gather in dense 
flocks. As solids gather into larger, 
heavier masses, they settle faster, 
filter better and give better water 
clarity, company points out. Included 
are Aquafloc 420, a non-ionic type, 
Aquafioc 422, which may be used in 
potable water systems, and Aquafloc 
425, which has an anionic form 
claimed to produce excellent results 
when floc is positively charged. Dear- 

born Chemical Co. 
A For details, circle 8 on Post Card 


DIFFUSING ELEMENT has a 
“three-in-one”’ lens 


An apparent depth of only 2% in. 
makes the shallow Coronado partic- 
ularly adaptable to interiors requir- 
ing high quality illumination in an 
attractive ceiling mounted lighting 
unit. It features a three-in-one lens 
which incorporates an L-120 pris- 
matic diffusing lens on the bottom, a 
linear refracting lens on the sides di- 
recting light out of glare zone, and 
a refracting lens on top to eliminate 
ceiling “hot spot.” Units are designed 
for surface mounting and come in a 
white Prisopal lens and clear polysty- 
rene lens. The lens is a combination 
of low brightness prismatic lens with 
two linear refracting lenses all in a 
one-piece diffusing element. Benjamin 
Div., Thomas Industries Inc. 

A For details, circle 9 on Post Card 


AIR MOVER for exhausting 
welding fumes and smoke 
The Flex Air Mover is a device for 
exhausting welding fumes and smoke 
from closed work areas, comprised of 
an intake nozzle joined to a jet pump 
casting by a length of flexible tubing. 
From this point, smoke is exhausted 
through another connecting section of 
tubing to any discharge point. It is 
powered by compressed air. Operation 
requires merely connecting it to any 
air line positioned to carry smoke and 

fumes away from work. Arcair Co. 
A For details, circle 11 on Post Card 


SEALER keeps blacktop surfaces 
“alive” longer 
Careysealer is an asphalt coating for 
blacktop driveways and parking areas. 
It comes ready to apply from the 
original container, and when properly 
applied, is said to keep the pavement 
“alive” and extend its service life by 
many years, preventing hairline cracks 
and oxidation and improving ap- 
pearance. It provides a hard, rugged 
surface that won't soften or track 
during summer heat, says manufac- 
turer, and is safe to use because it is 
applied cold and does not contain 
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LEAK-PROOF REMITE® seat 
---eliminates the customary 
leakage which occurs when a 
packing gland is used 


This exclusive feature assures long, 
trouble-free life. A carbon seal ring 
faces on a ““Remite’’ floating seat—a 
material developed by B&G, so hard 
it will scratch glass—wear-proof and 
corrosion-resistant. 

This mechanical seal is self-lubri- 
cating. A synthetic rubber bellows 
seals the shaft. Metal parts are of 
steel, bronze or stainless steel, 
depending upon the type of service. 


The photos show how easily the 
complete bearing frame, including 
seal and impeller, can be removed 
without disturbing piping or motor 
leads. The unit is replaceable and 
interchangeable in all pump sizes 
within limits of material con- 
struction. 

Other features of the 1510-B in- 
clude— 

Mechanically balanced impeller. 
Balancing chamber and pressure 
relief holes in the impeller reduce 
thrust to a minimum, lengthening 
pump life. 

Solid-type volute with support 
foot. Can left in pipe line when 
servicing pump—rugged construc- 
tion absorbs piping strains. 

Anti-friction roller bearings. 
Timken bearings handle thrust and 
radial loads for smoother, quieter, 
more efficient operation. 

Oil lubrication. No messy, unde- 
pendable grease cups—circulating 
oil lubrication assures positive pro- 
tection to bearings. Oil level indi- 
cator permits visual check. 

Rugged steel base. Base mounted 
construction provides a sturdy 
platform for proper pump and 
motor alignment. 

100% factory tested. Every pump 
hydraulically tested to meet speci- 
fied conditions of head and capac- 
ity. 

Capacities. To 2000 GPM, heads 
to 420 ft. 144"through 8” discharge. 


STOCK PUMPS FOR QUICK SERVICE 


— 
(=) wu TT 
some naate ene eames: sates =| BELL & GOSSE 


and 1510-B Centrifugal Pumps are 

stocked at oe factory for a G 

shipment. Capacities to ’ ‘ 

heads to 180 ft: Send for Price and Dept. GJ-53, Morton Grove, Ill 

Selection Catalog. Conadion Liege: $. 4. Armarens | Lid. 
For more facts circle 606 on Reply Card 
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flammable solvenis. A gallon coats 
about 80 to 100 sq ft of blacktop sur- 
face. To apply, you sweep the area 
to be covered, flush it with clear water 
and brush on the coating sparingly 
with roofers brush or broom. The 
Philip Carey Mfg. Co. 

A For details, circle 12 on Post Card 


ENCLOSED FIXTURE gives 


even, unobtrusive lighting 
The Lyric features a large polysty- 
rene plastic dish shielding with softly 
molded corners. The shielding ex- 
tends beyond the housing sides to 
create a neat appearance and illumi- 


nate the sides. The Lyric is available 
as a surface unit or as coffered unit, 
with fiberglass plastic flanged coffer 
shell, or with a coffer for plaster 
ceilings. It comes in 2-by-2, 2-by-4 
and 4-by-4 ft. sizes. The shielding is 
available with plastic louver insert, 
or as a regular one-piece shielding. 
For easy maintenance, the shielding 
hinges and opens from either of two 
sides. Smithcraft Lighting. 

A For details, circle 13 on Post Card 


ALL-PURPOSE CLEANER for 


dust free environments 
Aidco 66 is a non-ionic cleaner 
claimed to reduce static electricity 
and prevent dust deposit due to 
build-up of such charges. According 
to test reports, Aidco 66 effectively 
cleans in salt, fresh, hot or cold wa.er 
and is harmless to skin, clothing, 
paint and varnish, It is sold in con- 
centrate—you use a tablespoon or two 
to a gallon of water. Alloy Industries 
Development Corp. 
A For details, circle 14 on Post Card 
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PROCESSING TRAYS 


heat and corrosion 

BI “X” Trays are claimed especially 
adaptable for brazing, annealing, sin- 
tering and heat treating applications. 
Weighing less than 4 lb per square 
foot of surface, and constructed of 
round material, the trays are non- 
welded. They are engineered to be 
reversible—giving two usable surfaces. 
Bix Co. 


A For details, circle 


resist 


15 on Post Card 


FILTER REGULATOR for con- 
trol system application 
Announced as lightweight and eco- 
nomical, the 080 Filter Regulator is 
suggested for use wherever a con- 
trolled supply of clean air or gas is 
needed. It is claimed especially suited 
for single unit, hookups and produc- 
tion equipment, air chucks, spray 
equipment, gas drives, instruments 
and air cylinders. Of die cast alumi- 
num, this unit has a maximum inlet 
pressure of 250 psi and outlet pres- 
sure ranges of 0-5, 5-35, and 35-100 
psi. Optional construction includes 
handwheel adjustment and %4-in. side 
outlet tap for pressure gage mounting. 
Construction and performance are 
same as company’s standard instru- 
ment regulator with the exception of 
the body, which has been modified 
with a filter bowl. This bowl contains 
a replaceable filter cartridge made of 
wool fiber, and a ¥%-in. drain valve at 
the bottom of the bowl. Meter and 

Valve Div., Rockwell Mfg. Co. 
A For details, circle 16 on Post Card 


PLATFORM LADDER is non- 


conductor of electricity 

The Alco-Lite P400 Fiberglass Safety 
Platform Ladder is a non-conductor of 
electricity as well as being non-ab- 
sorbent. It is designed to provide 
maximum safety around high voltages 
and resist damaging effects of mois- 
ture, chemicals, acids, fumes, and 
gases. High tensile strength aluminum 
steps, platform and fittings are riveted 
to fiberglass siderails. Steps and plat- 
form are of non-slip design. It is 
available in heights from 4 to 10 ft. 
Aluminum Ladder Co. 

A For details, circle 17 on Post Card 
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FLOW SWITCH responds to 
lack of material 

Model FS-1 Flow Switch is designed 
to respond to the lack of material at 
a critical point in a bulk handling sys- 
tem and automatically correct the 
difficulty or sound an alarm. Flow of 
material past the switch deflects the 
flap and holds it out of operation po- 
sition. When the flow stops and there 
is none to hold the flap in a deflected 
position, it swings back into operating 
position and actuates the switch. The 
latter may start an electromagnetic 
bin vibrator, vibratory feeder etc. to 
start material flow. Or an alarm, 
manual or audible, can be set up by 
using the flow switch as energizing 
agent. A number of switches can be 
used in one system. They can be in- 
stalled in feeder and conveyor troughs; 
in discharge openings of bins, bunkers 
and hoppers; in angled or vertical 
connecting chutes; in discharge chutes 
of dryers, crushers, ball mills. Actu- 
ating angle of the flap as it affects the 
switch is adjustable through 360 deg. 
Switch rating is 1 amp at 115 v, 0.5 
amp at 230 v. Syntron Co. 

A For details, circle 18 on Post Card 


GAS DETECTOR operates on 


mechanical balance principle 
The Detectogas Air Density Monitor 


operates on a mechanical balance 
principle, which allows it to work 
around the clock without power or 
an attendant. Explosion-proof switches 
can activate any type of alarm system 


when changes occur in air density 
due to gas accumulation, it is stated, 
and the unit automatically compen- 
sates for changes in temperature, 
humidity and atmospheric pressure. 
It can be installed wherever an ac- 
cumulation of industrial or heating 





after 17 years... 
replacement parts 


one handle hall! 


Human hands wore this metal handle ball 
to a fraction of its original size before the 
customer returned the valve to us for recon- 
ditioning. This high pressure hydraulic valve 
performed faithfully for nearly two decades 
with only such minor maintenance as 
replacement of “U” packing. We replaced the 
handle ball, repacked it, cleaned it up, and 
sent it back. This kind of trouble-free 
service is typical of Hunt hydraulic valves. 


%” MS-551-N4 





The Higher the Pressure 
The Tighter the Seal 


Sub-Base Mounting Simplifies, 


Speeds Up Maintenance 

New sub-base mounting 

al n all Hunt hyd 

Easy, quick replacemer 

nance with no disconnecting of pipes 


HUNT VALVE COMPANY owision of inxec SALEM, OHIO 


HUNT Quick-As-Wink sin & uyorautic contROL VALVES 








for greater capacity 


for longer life 


18 Gauge Steel Reinforced Shelves 


for more protection 


for lasting appearance 


; % 





rt, | 1 
STEEL SHELVING 


est because... 


. « . it is made of 18 gauge steel, and has both side and back cross- 
bracing. Factory embedded reinforcing in the shelves prevents 
damage under large or concentrated loads; one piece bin type up- 
rights give you strength where needed. 





























The film strip shows 5 engineered features of Deluxe steel shelving 
that contribute to its strength and durability. In addition, Deluxe 
steel shelving, with patented boltless shelf brackets, is fast to assemble, 
fast to rearrange. Call your local Deluxe dealer for details or write 
us for the new Deluxe Shelving Catalog #284. 


ROYAL METAL MANUFACTURING COMPANY 
DELUXE METAL PRODUCTS DIVISION + 1 PARK AVE., NEW YORK 16 
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gases could jeopardize human life 
and property. According to company, 
it sells for less than a third of the 
cost of existing equipment for this 
purpose. Detectogas Instruments, Inc. 
A For details, circle 19 on Post Card 


DEEP TROUGH IDLERS for 
heavy, light materials 
Additions to company’s line of 35- 
and 45-deg deep trough belt conveyor 
idlers offer possibilities for economical 
handling of materials that formerly 
required 20-deg idlers, due to their 
greater capacity. With the 35-deg 
idlers, such heavy materials as coal, 
sand, gravel, crushed stone and ores 


can be handled, company says, while 
the 45-deg idlers (shown) are designed 
to handle lighter materials such as 
grain and wood chips, but under cer- 
tain conditions can be applied for 
heavier materials. Book 2716A de- 
scribes these idlers. Link-Belt Co. 

A For details, circle 20 on Post Card 


BRONZE VALVES with 2500- 
psi working pressure 
These hydraulic bronze globe and 
check valves have working pressures 
of 2500 psi cold water, oil, or gas 
(water and oil ratings are non-shock). 
Other features announced include: 
45-deg seat (flat to flat), 142-and 2-in 
globe valves furnished with bolted 
bonnets with O-ring gasket, and 
handwheels instead of lever handles. 


Crane Co. 
A For details, circle 21 on Post Card 


BRAKE MOTOR for use on 
hoists, cranes, conveyors 
The Thinline Brake Motor, which is 
6 in. shorter and 20 Ib lighter than 
standard brake motor designs of 
equivalent ratings, is designed for use 
on hoists, cranes, conveyors, machine 
tools, printing presses, laundry equip- 
ment and saw mills. Frame and end- 
shields of the motor are of rigid cast 
iron constructions. The Thinline is 
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AMPLE 
HOT WATER 
... on the spot! 


WATER TERS 


Far from being centralized, most industrial 
hot water needs are usually scattered 
throughout the plant. 


Not only that, but it’s more than likely 
that each application has its own specific 
requirements with regard to volume, 
temperature and ‘‘peak load” character- 


ASSEMBLY 


“i 
> 
t 
se aos 
y 
~ 


istics. 

That’s why more and more industrial 
operations are including Burkay gas- 
fired water heaters in their modernization 
plans. One or more Burkay units can be 
easily “‘spotted” at each point-of-use ... 
to provide maximum flexibility, a depend- 
able supply of right-temperature hot 
water for each specific need, and sub- 
stantial savings due to the elimination of 
costly piping losses and inefficient ‘‘ small- 
load” boiler operation. 


Learn now how Burkay industrial 
water heaters can help solve your hot 
water problems. Contact your A. O. Smith- 
Burkay Distributor without delay, or 
simply return the convenient Reader 
Service card provided by this magazine. 


Compact and lightweight, Burkay industrial water . T ’ Si 


heaters can be easily installed in out-of-the-way 

places—even mounted on a shelf. Units available € 
in a full range of sizes up to 420,000 BTU per hour 

(approximately 10 HP). Efficient copper construc- 

tion includes unique fin-and-tube heat exchanger J e 


and water-wall combustion chamber for long life 
and economy of operation. Units available for use 


with all gases. All Burkay coil-type industrial = PERMAGLAS Division 

water heaters are A.G.A, C.G.A. and C.S.A. ap- ‘ . ~y KANKAKEE NOIS . NEWARK. CALIFORNIA 

proved, and all bear the A.S.M.E. seal. ss. _— - A. 0. SMITH INTERNATION : WAUK wis 
a s. a 
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... and for 


NEARBY 
SERVICE... 


Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure te ask about: 


FREE TOOL INSPECTION 
no cost, 
no obligation. 


STANDARD B&D 
GUARANTEF after 
completion of all 
recommended 


You'll find the loca- 

tion of the nearest 

B&D repair facility 

in the Yellow Pages under ‘“Tools- 
Electric,”’ or write for address to: 
Tue Buack & Decker Mec. Co., 
Dept. 0810-S, Towson 4, Md. 


\ Blocks 


nl 
| See Toots Electric 
| -Vettow Pages-for 
| Service & Sates 


<—— 
/) 


—! 











Quality Tool Service 
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available in polyphase ratings of 1 
to 5 hp at 1800 rpm, % to 3 hp at 
1200 rpm, and ¥%2 to 2 hp at 900 rpm. 
General Electric Co. 

A For details, circle 22 on Post Card 


PORTABLE SPACE HEATER is 


indirect fired, vented 
Model 120 is an indirect fired “vent- 
ed” portable space heater designed for 
use in confined areas where fumes are 
objectionable, circulating 1885 cf of 


ae 


heated fresh air per minute. It has a 
15-hr continuous burning capacity, 
fuel filter, high heat cut-off switch 
and automatic purging. Heaters burn 
kerosene or number one fuel oil and 
operate on standard 110 v a-c. Cham- 
pion Mfg. Co. 

A For details, circle 23 on Post Card 





More information on any of 
this equipment can be yours 
without cost or obligation. 
Just circle the item numbers 
on the Reader Service Cards 
provided on pages 301-302. 











LIQUID LEVEL CONTROL 
stands vibration, corrosion 


Designed to provide liquid level con- 
trol in most locations where vibration 
and corrosion are serious problems, 
Model 752 Magnetrol is a single-stage, 
external float cage style control. It can 
be electrically or pneumatically 
switch operated. A new electric switch 
mechanism (the S-6), designed for 
this control is a magnet-actuated, two- 
position, snap-action mercury switch, 
with anti-vibratory features. Its angle 
of magnetic swing has been increased 
to provide a greater angle of tilt to 
the mercury switch, to eliminate 
splashing of mercury across the con- 
tacts under severe vibration. The 
rocker arm dual magnet action al- 
lows holding action in either switch 
actuating position. 

For applications where pneumatic 
switch operation is required this con- 
trol can be equipped with a non-bleed, 
pneumatic switch mechanism (the 
J-2). It is a magnet-actuated, two- 
position, snap-action pneumatic switch 
designed not only to provide positive 
snap action for both “on” and “off” 
positions, but also to utilize magnetic 

(Continued on page 225) 





H-F SOUND DEVICE chases the rats out of the building 


Claimed to clear a building of rats 
within 72 hr, this high frequency 
sound device fights rats with an in- 
comprehensible force which they can 
hear, but cannot see, smell, taste or 
outwit. Their only means of escaping 
its nerve-shattering electrical impulses 
is through terror-stricken flight. Dur- 
ing their flight the rats become vul- 
nerable to other, traditional extermi- 
nation devices, it is pointed out. Pow- 
dered poison can be placed over 
“runs” or known exits from a build- 
ing where it cannot be avoided during 
the exodus, the poison taking effect 
after rats have left the building. 
Vibrations at which the machine 
broadcasts are of such high frequency 
they can be heard only by rats and 
mice, manufacturer states; they have 
no effect on persons or household 
pets. A feature noted is that rats can- 
not build up an immunity to tho 
broadcasting because the sound pres- 
sure waves are erratic in range, not 
duplicating the same pattern until long 


after a rat’s endurance limit. A sound 
dispersal unit measuring only 20-by- 
31%4-by-12 in. can serve up to 120,- 
000 sq ft of building area with the 


aid of transducers or speakers as re- 
quired. A time clock mechanism per- 
mits scheduled broadcasting dispersal 
hours, particularly at night, when 
rodents are most active. The machine 
can be purchased or leased. Dynamic 
Sound, Inc. 

A For details, circle 24 on Post Card 
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MOST POWERFUL DRILL of ite TREMENDOUS TORQUE devel- 
size available, the Black & oped by this 4%” H.D. Hol- 
Decker 4" Standard. Pow- gun® takes on the tough 
ered to pull a locomotive ones with ease. Compact to 
with full power in reverse; work in tight quarters, this 
positive drive chuck tool’s a “best buy.” 


DRILLS UPSIDE DOWN! B&D POWER NEARLY DOUBLED in 
Magnetic Drill Pressesstick B&D \%”, %" and %" End 
like glue in any position; Handle Drills gives you 
operate manually or with more performance for the 
exclusive remote control. price... better control for 
1" or %” capacities. heavy-duty applications. 


Make those heavy drilling jobs go quicker, easier 
. . . with the lightweight Black & Decker %’” 
Special Drill. Its precision-balance, compactness 
and years-ahead design make handling easier yet. 
And, of course, famous B&D rugged construction 
proves itself right through any job. 


No matter if you’re drilling a small hole in trim 
or a large hole in structural steel . . . you can find 
the drill you need, from \” thru 1’, in the line 
preferred throughout industry—Black & Decker. 
You always get the best motors, the finest construc- 
tion, the newest features (such as, full power in 
reverse). Why not see the complete line? 


Leading Distributors Everywhere Sell 





/ Tack Deckers 


QUALITY POWER TOOLS 


MAIL COUPON FOR FREE DEMONSTRATION --------------- 


Tue Biack & Decker Mec. Co., Dept. 0810 
Towson 4, Md. (In Canada: Brockville, Ont.) 


O Please arrange for a demonstration of the 
following drill (s) , 
O Please send me additional information on 


Company 
Address... 
City... 


OClimpoct Wrenches OHommen OBelt Senders OC Vecuem Ceoners 
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force to hold the air valve position 
despite severe vibration. Model 752 
features construction materials de- 
signed to resist corrosion, has an 
explosion-proof/vapor-proof switch 
housing. Twelve float chambers are 
available. Magnetrol, Inc. 

A For details, circle 25 on Post Card 


UNIT HEATERS, gas fired ver- 
tical discharge type 

For installation at heights up to 36 ft, 

IGV Heaters deliver large volumes of 

air at high velocities and comfortable 

final air temperatures to heat work- 

ing areas, even when installed above 


craneways and other plant equipment, 
it is announced. In spite of their rela- 
tively high heating capacities—300,- 
000; 450,000; 600,000 Btu/hr input 
—the units weigh only 383 to 680 Ib, 
normally permitting suspension di- 
rectly from existing structural mem- 
bers of the building. Motors range 
from % to 1 hp, minimizing power 
and wiring requirements. Burners are 
stainless steel and heat exchangers are 
stainless or aluminized steel. Bulletin 
IGV-660 gives further information. 
Modine Mfg. Co. 

A For details, circle 26 on Post Card 


PORCELAIN CHECK VALVES 


have broad application 
These valves incorporate a flanged 
porcelain body, a guided porcelain 
cone or aluminum ball check, and a 
Teflon seat. According to manufac- 
turer, they can handle hydrochloric 
acid, metal salts, dilute compounds, 
and othér active corrodants destruc- 
tive to most metals and special alloys. 
The solid porcelain body is claimed to 
be unaffected by acids except hydro- 
fluoric and hot concentrated phos- 
phoric, and to be relatively resistant 
to alkalies. Recommended by manu- 
facturer for up to 150 psig pressure, 
the assemblies may be modified for 


October, 1960 


DOUBLE BALL BEARING SWIVEL 
MEDIUM DUTY 


CUT YOUR 
HANDLING 


COSTS 3 WAYS 
7 rap Das a 


4—.. L9YOO 
or” 


\ aes : 


Bo ee 
Ty oes 
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Faultless Caster Corporation 
Evensville 7, indiena 


Send me Free 1900 Medium Duty Caster information. 
I tie ceenenintacnint 
0 —— 
Address 
Z a 
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spring loaded operation, and come in 
sizes from %2 to 3 in. Process Equip- 
ment Div., Lapp Insulator Co. 

A For details, circle 27 on Post Card 


PROXIMITY SWITCH features 
delayed relay action 


When used with a proximity pickup, 
Model 4906-JIC Proximity Control is 
designed to provide a versatile, eco- 
nomical means of automating a variety 
of industrial processes. Proximity 
pickup, mounted at point of work, 
senses ferrous and non-ferrous metal 





Resolite C-R 


Installed in 
Pickling Enclosure at 


major steel company 


A large steel producer recently completed rebuilding this 
pickling plant, located within a building housing their Hot 
Strip Finishing Department. Only sheets are pickled here, 
being dipped in two successive tanks containing a sulphuric 
acid solution, then in a clear water rinse tank. 

MA heavy vapor cloud rises off the tanks, hitting the roof 
during the pickling operation, and is then drawn off through 
an exhaust system. The presence of moisture and chemical 
contaminants creates in the enclosure an extremely high 
corrosion concentration. 

MH After considerable testing, RESOLITE C-R Panels were 
installed in the roof, as well as formed into special shapes, to 
enclose the exposed steel overhead beams. A special 
formulation of resins used in the manufacture of RESOLITE 
C-R offers a material that has excellent chemical corrosion 
resistant qualities. 

MH For further information why not send for our booklet on 
RESOLITE C-R, 


Engineering specialists in Reinforced Polyester Panels 


Resolite Corporation 
P. O. Box 539, Zelienople, Pa. 


Distributors in Principal Cities 
® 


For more facts circle 614 on Reply Card 








parts. Two types of delay are pro- 
vided: a slow-make, quick-break, 
where metal can be in presence of 
pickup for given amount of time be- 
fore relay is energized, and relay is 
immediately de-energized after metal 
leaves field; and a quick-make, slow- 
break type where relay is immediately 
energized after pickup is activated 
by metal and remains activated for 
entire time metal is near pickup and 
for a pre-set delay or hold-time. The 
slow-make, quick-break feature is 
suggested for control of automatic 
parts feeders, and the quick-make, 
slow-break for control of fast-moving 
parts. Bulletin EDPS-80 gives data. 
Electro Products Laboratories, Inc. 

A For details, circle 28 on Post Card 


CENTRIFUGAL PUMPS are 
NEMA-matched with motors 
Adapt-Able Centrifugal Pumps, de- 
signed to furnish a wider range of 
clear water, non-clog and other liquid 
modifications, are NEMA-matched; 
that is, pump dimensions align with 
those of NEMA-rated motors for ease 
of mounting and efficient opera- 
tion. They are constructed so that 
pump frames receive various size 
volutes and impellers. Design permits 
most economical frame sizes to be 
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SWARTWOUT 
FIBER-AIRE 


With Fiberglas* Housing ... Stainless Steel Wheel 


Quiet enough for the president’s office yet rugged enough for the toughest plant conditions. 


Indestructible — tough, resilient Fiberglas housing is virtually 
impossible to dent, crack or break . . . impervious to most 
chemicals, weather, salt spray. 

Low initial cost — in spite of its many exclusive features and 
highest quality materials and construction, Fiber-Aire costs 
less than many other ventilators with fewer advantages. 


Low operating cost — new design stainless steel air flow guides 
plus low turbulence throat and outlet give 20% to 50% greater 
efficiency than most radial discharge centrifugal ventilators. 
Low maintenance cost — molded-in color never needs painting 
... Fiberglas insulates motor to run cooler, longer . . . housing 
can’t rust or corrode. 

Super-quiet — low turbulence design cuts noise generation . . . 
all Fiberglas housing actually absorbs noise and vibration. 
“Invisible” color — molded-in SX-100 sky-blue color makes 
Fiber-Aire almost impossible to see against the sky . . . actually 
becomes more blue on bright days and grayer on dull days. 
Leaves roof lines clean and attractive. 


Available in Direct Drive and Belt Drive Centrifugal and Direct 
Drive Axial Models .. . 180 to 13,150 C.F.M. 


Combines All The 


Features We've Ever Been 
Asked To Put Into A Ventilator 


At No Premium In Cost! 





Optional! Prefabricated Curb 


Swartwout “insta-Curb” speeds 
installation ... assures correct 
mounting .. . provides long- 
lasting, low-cost, custom-made 
curb for Fiber-Aire units. 





Free engineering service 
plus complete informa- 
tion on Swartwout's full 
line of power and gravity 
ventilators available on re- 
quest. Write or call today 








* TM — Owens Corning Fiberglas Corporation 


S535 


Kokomo, 


SWARTWOUT 


Fabricators, Inc. 


Indiana 


In Canada: Eastern Steel Products, Ltd., 8 Bermondsey Rd., Toronto, Ont. 


For more facts circle 615 on Reply Card 


October, 1960 


227 





designed to solve a universal maintenance problem 





MANUAL IMPACT WRENCH— 
loosens the tough nuts 
power wrenches can’t budge! 


SWENCH 


Model 750—for bolts 4" to 14" « Mode! 1000—for bolts %" to 1%" 


Mode! 1500—for boits 14" to 244" 


@ Loosens “frozen” nuts In seconds 
@ Tightens nuts to maximum practical tightness 


SWENCH is an entirely new concept in wrench design. 
It is the world’s only manual impact wrench. 


NEW SPEED— Nuts that previously had to be burned off 
can now be “SWENCHED off”’—with unbelievable ease 
—by one man—in a matter of minutes. 


NEW EASE—Only SWENCH in its torque class is truly 
portable . . . lets you take the wrench to the job—any- 
where—with no auxiliary equipment, no power con- 
nections. 

NEW SAFETY— With SWENCH there's no back-break- 
ing, knuckle-knocking struggle . . . no dangerous handle 
extensions . . . no sudden release of a frozen nut. . . no 
shock transmitted through the handle. 


NEW POWER—SWENCH, size for size, gives greater— 
and more effective—torque than power wrenches... 
multiplies torque applied to handle over 1500%, (yet all 
SWENCH'’s power is built into the wrench itself). 

NEW ECONOMY—SWENCH saves in many ways. . . no 
auxiliary equipment to maintain and man, no costly up- 
keep on the wrench, no man-hours fighting frozen nuts 
—and SWENCH costs less than half as much as wrenches 
with comparable impact power. 

NEW VERSATILITY—One SWENCH can handle more 
bolt sizes than any power wrench . . . loosening or tight- 
ening requires no special adjustments. 

NEW TENSIONING ACCURACY— Precise tightening is as- 
sured with SWENCH, following simple instructions. 


Write for further information and a quick and con- 
vincing demonstration. 


“When you're up against the tough nuts ..« 
Don’t wrench it... SWENCH it!” 





MARQUETTE DIVISION 


CURTISS (3 WRIGHT 


CORPORATION + GALEWOOD DRIVE, CLEVELAND 10, OHIO 
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selected to match motor horsepower 
requirements of pumping job. Adapt- 
Ables are available in horizontal and 
vertical pump and motor units as well 
as “biltogether” construction. Fair- 
banks, Morse & Co. 

A For details, circle 29 on Post Card 


FOLDING COLUMN transmits 
loads, stores compactly 
This power-operated folding column 
rolls in or out to form a rigid column 
capable of pushing or pulling heavy 
loads linearly with a steady force. The 
unit needs no attachments and when 
rolled in it occupies only a small per- 
centage of its extended size. For ex- 
ample, one of standard units extends 
45 ft, but is taken up into a space only 
about 2 ft square. As shown in the 





sketch, column is formed of hinged 
links of steel or other channel wound 
helically around a power operated 
drum. The drum, formed of angle- 
shaped structural members resembles 
(in cross section) a swastika on a 
stick. When equipped with a powering 
device, the drum feeds out or with- 
draws the column to transmit large 
forces. As it unrolls, the column is 
rigid in three directions; however it 
must roll out over a flat surface to 
provide rigidity in the fourth. In addi- 
tion to standard models, custom sizes 
and capacities can be ordered in ma- 
terials to meet corrosion, weight and 
other requirements. Wayne Iron Works. 
A For details, circle 30 on Post Card 


PROTECTIVE GLOVE is sensi- 
tive, pliable and tough 
Newest in this company’s Neo-Sol line 
of gloves is the Sensi-Touch—milled 
Neoprene with satin interior finish. It 
is designed to give the wearer a feel- 
ing of sensitive flexibility and comfort 
heretofore not found in Neoprene 
protective gloves and to offer ad- 
vantages not available in latex gloves. 
A feature announced is absence of 
free sulfur or salts, the presence of 
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There's also an unseen maintenance worker 
on the job tonight. Robertshaw's unique 
Vibraswitch is monitoring malfunction on 
24-hr. operating equipment...guarding costly 
air compressors and blower systems against 
the hazardous and expensive dangers of ex- 
tensive breakdown. Everything's under con- 
trol! Vibraswitch is the proven low-cost way 
to directly sense destructive vibratory forces 
in expensive rotating and reciprocating ma- 
chinery. Instant reaction to changes in ac- 
celeration of machinery vibration with shut 
down, alarm and standby-actuation provi- 
sions. Should your expensive machinery 
break down, how costly will repairs be? 
Can you afford to be without low-cost 
Vibraswitch pgotection? In malfunction de- 
e tection, level measurement or accurate han 
© - * dling of process ingredients, Robertshaw has 
a system for keeping “everything under con- 
trol.” Fifty convenient offices—write for 


Everything’s name of the one nearest you. 
j! ROBERTSHAW’'S VIBRASWITCH 
under Contro d MALFUNCTION DETECTOR 
IS ON THE JOB! 


Aeronautical and Instrument 
Division, Robertshaw- Fulton 
Controls Company, Santa Ana 
Freeway at Euclid Avenue, 
Anaheim, California ©. an gouueeee,© 


MANUFACTURERS OF ROBERTSHAW CAPACITANCE-ACTUATED LEVEL MEASUREMENT INSTRUMENTS AND MICROSEN INDUSTRIAL PROCESS CONTROL SYSTEMS 
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SARCO TOPICS 


How Major New York office building solved steam 
trapping problems through trap standardization 


Recently, the Office Building at 625 Madison Avenue, 
New York,—erected in 1931 and comprising 420,000 
square feet on 17 floors— discontinued its own steam 
generation and switched to district steam. The change- 
over made the inadequacies of old bucket and float traps 
more apparent than ever, and afforded an occasion to 
modernize trapping. Here’s how major improvements 
were made. 

The first problem was maintenance. All maintenance had 
to be done at night or on weekends, at overtime rates, 
because the system could not be shut down during busi- 
ness hours. Frequent breakdowns added to maintenance 
costs. After the installation of Sarco Thermo-Dynamic 
Steam Traps, Type TD-50, trap maintenance — and 
therefore maintenance costs — have been reduced almost 
to zero. The engine room crew are now free for other 
jobs, and savings in both regular and overtime manhours 
are considerable. 


Left picture shows the steam service main from the street, with massive float 
trap installation. Picture at the right is view of installation after the change- 
over to TD-50’s (circled). 


The second problem was water-hammer, caused by passage 
of live steam into return lines when traps failed open. 
(When traps failed closed, water accumulated in steam 
supply mains and equipment.) Installation of TD-50 
steam traps ended waterhammer and consequent damage 
to equipment, because the TD-50 discharges condensate 
as rapidly as it is formed and prevents steam from enter- 
ing the return system. 

The third problem was live steam loss. Live steam, dis- 
charged into the return lines, not only represented a 
great waste of heat energy, but caused waterhammer in 
the return, and raised the condensate temperature to 
an excessive level. (Incidentally, although the building’s 
district steam system is, of course, not faced with this 
problem, hot condensate passing through condensate 
pumps can damage pump seals.) These problems are 
eliminated through the use of TD-50’s. No steam can be 
blown into the return main because the TD-50 shuts off 
positively, blocking any possibility of live steam being 
discharged into the return. Savings are considerable. 





View at left shows original installation of huge float traps in the feed system 
of the building. View at the right shows compact installation of Sarco TD-50 
Steam Traps (circled). 


These benefits were achieved by replacing bucket and 
float traps with Sarco Thermo-Dynamic Steam Traps, 
Type TD-50, matched and correctly sized to the appli- 
cation. For example, many %” bucket traps were re- 
placed with %” TD-50’s, which have ample capacity for 
the job. 

The TD-50’s pressure range of 10-600 psi made it 
possible to standardize on one steam trap for a variety 
of applications that formerly required traps of many 
different types and pressure ratings. Finally, changeover 
took only 30 minutes per trap for each compact TD-50 
installation. 





TO RESTAURANTS 


FEED SYSTEM 





SARCO THE 
STEAM TRAP TYPE TO-5O 








Schematic hook-up of the converted feed system. 


The success of this TD-50 installation led Collins, 
Tuttle Co., Inc., managers of the building, to substitute 
Sarco Thermo- ‘Dynamic Steam Traps for competitive 
bucket traps in two other major New York buildings. 

For more information on Sarco Thermo-Dynamic 
Steam Traps, contact your Sarco Sales Representative or 
district office, or write. 

2165 
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SARGO 


Here are 7 Sound Reasons 
Why the 
Does a Better Job of Trapping 


1. Simplicity —has only one moving 
part. 2. Maintenance—practically zero. 
3. Wide pressure range —one trap for 
all pressures from 10 to 600 psi. 4. Uni- 
form performance — operates equally 
well on heavy, light, or no condensate 
load. 5. Operates against back pres- 
sures—up to 50% of inlet pressure. 
6. Rugged — unaffected by superheat, 
water hammer, vibration, or corrosive 
condensate. 7. Minimizes inventory of 
spare parts. 


Maintenance Time: 40 Seconds. If it now 
takes your maintenance crew more 
than a couple of minutes to service an 
ordinary trap, you’re throwing away 
valuable time. This Sarco Thermo- 
Dynamic can be cleaned, blown out if 
necessary, and reassembled on the line 
in as little as 40 seconds. 


For Prompt information on the TD-50 . . . 
or for fast help on the efficient solu- 
tion of any steam trapping problems, 
get in touch with a SARCO District 
Office, Sales Representative, or Dis- 
tributor. (There’s one near you.) 
Only SARCO makes all 5 types: 
Thermo-Dynamic* « Thermostatic ¢ 
Liquid Expansion « Float Thermo- 
static « Inverted Bucket 


*U.S. Pot. No. 2,817,353 ™ Reg. U.S. Pot os 


October, 1960 
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which could damage fine instruments 
or parts. The gloves are 10% in. long, 
have a single wall measurement of 
0.007 to 0.010 in. for standard ex- 
terior finish; 0.010 to 0.012 in. for 
non-slip hand finish. They come in 
hand sizes from 7 to 11. Brochure 
Ind.-60-1 gives data on the Sensi- 
Touch. Charleston Rubber Co. 

A For a copy circle 3! on Post Card 


STEEL GRATING UNIT for 


floors, treads, ramps 
Recent addition to the Dexion system 
of slotted angle construction is Open 
Steel Plank, a standard unit for com- 
bining with Dexion angles to provide 


ana 
mi 


JPUUUTAANAY\\ 
TO) 


load-bearing floors, ramps, catwalks, 
stair-treads, mezzanines and platforms. 
Available in lengths of 4 ft, 6 in. or 
6 ft, each unit is 9 in. wide, pressed 
from a single slab of 16-gage mild 
steel. A single-bolt fixing plate makes 
assembly fast and simple. Finish is 
grey stove enamel over phosphated 
steel. Dexion Inc. 

A For a copy circle 32 on Post Card 





INTAKE UNITS replace air 
removed by exhaust systems 
Vertical discharge air intake units— 
for use in replacing air removed by 
exhaust systems—have a _ capacity 
range of 4,000 to 36,000 cfm. Key to 
versatility of the line is the assembly 
to meet job requirements of standard 
components. Shutters, steam coil, fil- 
ter house and outlet diffusers are 
added as needed to the basic low 
silhouette, black-out type roof venti- 
lator fan housing. Where tempered 
air is required and a steam coil used, 
Btu capacity (at 5 lb steam pressure) 
ranges from 380,000 to 2,642,000 
Btu/hr. Hartzell Propeller Fan Co. 

A For a copy circle 33 on Post Card 


FIXTURES, surface mounted, 


have perforated frames 

Perforated door frames provide a 
modicum of light on the sides of fix- 
tures, improving appearance, com- 
pany says. The door frames, designed 
to hold glass lenses or aluminum 
louvers, will be supplied with com- 
pany’s Type-SF fluorescent luminaires 
Fixtures accommodate two, three or 
four lamps having lengths of 4 or 8 ft 
and ratings of 40 or 75 w per lamp. 
They can be mounted as individual 
units or adjacent to each other for 
continuous lines of light. Westing- 
house Electric Corp. 

A For a copy circle 34 on Post Card 


HEAVY DUTY DRILL with im- 
proved keyless chuck 
According to manufacturer, this %- 
in. drill, Model 355, features a key- 
less chuck so accurate it can hold a 
human hair in its center—and it al- 
lows bits to be changed in seconds 
with a twist of the fingers. The drill is 
a heavy-duty, ball bearing model sug- 
gested for ductwork and aircraft sheet 
metal, as well as for wood drilling. 

Porter-Cable Machine Co. 
A For a copy circle 35 on Post Card 


CHART INTEGRATOR gives 


three values from one run 
This integrator not only computes 
the chart extension for differential 
and static pressure, but also provides 
read-out values for average absolute 
static pressure and average differ- 





ential pressure. It handles company’s 
own strip charts and conventional 
round charts by means of an adapter 
plate supplied with the instruments. 
According to manufacturer, the in- 
tegrator was developed for greater 
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makes PENNSYLVANIA COMPRESSORS run 
efficiently...silently...with minimum maintenance. 
Stainless stee! valve discs lift against a cushion of air in the 
simple, efficient design of the Air Cushion Valve that makes 
PENNSYLVANIA Compressors run so silently, so dependably, and 
with such low maintenance requirements. Air Cushion Valves 
have no nuts, bolts, or screws to break or burn fast. You get 
longer valve life . . . eliminate wear . . . eliminate noise caused by 
metal striking metal. Flat valve discs have no flexing or bending 
action to weaken or distort them; they remain perfectly flat and 
tightly seated over long periods of service. 


But this is only part of the PENNSYLVANIA story. Learn all the 
facts in ‘Compressors For Industry.” It describes PENNSYLVANIA 
Compressors from 10 to 350 hp, horizontal, angle, and OILFRE 


models. Write to Dept. B-10 PENNSYLVANIA 
for your copy today. PUMP AND COMPRESSOR COMPANY 


Easton, Pa. « Earning Customer Confidence Since 1920 
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efficiency in chart interpretation and 
for ease of operation with reduced 
eye strain. Records are easy to check 
as follower pens superimpose a light 
ink line on the original chart record. 
American Meter Co. 

A For details, circle 36 on Post Card 


CONTROL RELAY combines 


compactness, dependability 
Known as the Compact 300, this re- 
lay is rated at 6 amp, 300 v maximum. 
It is a fixed circuit device with provi- 
sions for eight independent poles, and 
is also available in two, three, four or 
six poles in any combination of nor- 


mally open or closed contacts. Spe- 
cifically tailored to meet the demands 
of automation, company says it re- 
quires up to 70 per cent less panel 
space than other types. Use of bi- 
furcated (split-saddle) contacts which 
provide four current paths assures 
electrical reliability. An electro-me- 
chanical memory latch can be added 
at any time for greater flexibility in 
control circuitry, particularly when 
control is needed to match machine 
sequence. Cutler-Hammer, Inc. 

A For details, circle 37 on Post Card 





To receive product data 
circle item numbers on the 
handy Reader Service Cards 
provided on pages 301-302. 











EPOXY COMPOUND for floor 
patching and surfacing 


Para-Resin is an epoxy floor patching 
and surfacing compound said to pro- 
vide a bond stronger than concrete, 
bonding permanently (without bond- 
ing agent) to dry or wet concrete, 
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NALCO'S OWN 
POPULATION BOOM... 
(in Water Treatment Skills and Experience) 


These are the Nalco people in the back- 
ground* when a Nalco Representative tack- 
les your water treatment problem. He can 
call on any or all of them when necessary 
. and the specialized skills and experience 
they have are strong support for his own ex 
pert knowledge of water treatment chemi- 
cals—and how plants should use them 
Nalco’s population boom in water treat- 
ment skills and experience is simply further 
assurance that when you want water treat- 
ment results your Nalco Representative is 
the man to call. 
*The technically trained headquarters peo- 
ple who conduct research and customer serv- 
ice work on every kind of water treatment 
problem. 


NALCO CNSMNCAL COMPANY 


6217 West 66th Place Chicago 38, Illinois 
Subsidiaries in England, Italy, Mexico, Spair 
Venezuela and West Germa 
In Canada; Alchem Limited, Burlingtor 
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. Serving Industry through 
Practical Applied Science 
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TORQUE-ARM 


America's most widely used 
shaft mounted speed reducers! 


Y 


FLEXIDYNE 
The Dry Fluid Drive 


New soft starts... overload protection! 


TAPER-LOCK 
CHAIN COUPLINGS 


No reboring — no waiting! 
© 
Write for Bulletins! 
¥Y Torque-Arm—55 models — data. 
¥ Flexidyne Drives & Couplings. 
Y Chain Couplings and Sprockets. 


DODGE MANUFACTURING CORPORATION 
2700 Union Street + Mishawaka, Indiana 








PLANT ENGINEERING 
EQUIPMENT 


(Begins on page 214) 


wood, steel, mastic, or any other clean 
surface, even glass. It is described as 
waterproof and unaffected by vibra- 
tion or temperature extremes, imper- 
vious to alkalis, oils, and greases and 
resistant to acids and solvents. Pack- 
age contains precise amounts of aggre- 
gate, resins and pigment, for easy 
application by unskilled workers. Cur- 
ing is through chemical action, and at 
room temperature; it cures enough for 
foot traffic in 4 hrs, and for heavy 
traffic in 24. Standard colors are light 
grey and red, with others available. 
Paramount Industrial Products Co. 

A For details, circle 38 on Post Card 





PRESSURE SWITCH in both 
bellows and piston types 


The CR127 is introduced for pilot 
duty applications on pneumatic and 
hydraulic systems of process machin- 
ery, machine tools, welding equip- 
ment, and for pressure lubricating 
systems. It has one normally open 
and one normally closed, pilot duty 
contact-rated 15 amp carry on 110 
v and 5 amp on 600 v a-c. A piston 
type for hydraulic applications, and 
a bellows type (shown) for ranges to 
300 psi are available. The latter, de- 
signed primarily for machine tool 
applications, comes in six pressure 
ranges and operates from air, oil or 
water pressure. It has a 0.060 orifice 


| to prevent false operation due to 


minor pressure surges. The pressure 
setting is shown in cover window and 
can be externally adjusted. 

The piston type pressure switch 
consists of a steel piston in a ma- 
chined cylinder; it is used on hy- 
draulics with pressure from 135 to 
3000 psi. It has a 0.040 orifice to 
protect against minor pressure surges, 
and a range locking nut. An oil leak- 
age outlet on the low pressure side 
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of the piston is in the cylinder wall 
to provide an exit for any oil that 
leaks past the piston. This outlet is 
tapped to allow for a return line to 
the hydraulic reservoir. 

Both forms have a switchette with 
snap-action contacts, which can be 
used as two circuits if the same voltage 
and polarity is applied. Optional fea- 
tures include surge reducers, neon 
pilot light to indicate pressure on or 
off. General Electric Co. 

A For details, circle 39 on Post Card 


PAGING SYSTEM speeds mes- 


sages to personnel 
With the Tele-Tracer Wireless Paging 
System, the recipient of a message, 
carrying a receiver in his pocket, is 
selectively paged through a centrally 
located signal-sending station that ac- 
commodates from 9 to 360 receivers. 
A button corresponding to a particular 


receiver is depressed at the sending 
station, activating a gentle buzz or 
blinking light at the selected receiver. 
By placing the receiver to his ear, the 
recipient can listen to the completely 
private verbal message. Receivers are 
powered by rechargeable miniature 
accumulators. At night the receiver is 
placed in a receptacle and automatic- 
ally recharged. Cost for an average 
system is said to be around $0.08 per 
day per receiver. Standard Research 
Consultants, Inc. 

A For details, circle 40 on Post Card 


DRAIN TRAP with greater 
discharge capacity 
For use on compressed air lines to 
machines and air equipment, this 
small trap is designed to automatically 
discharge condensate and oil as it is 
collected. According to manufacturer, 
its larger size orifice has increased the 
discharge capacity by 350 per cent, 
permitting a discharge rate of 60 gph. 
A blow-off valve is provided for 
periodic removal of accumulated dust 
and residue. Orifice and valve seat 
are self cleaning. The trap is only 7 
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SINGLE STRAND 


DOUBLE STRAND 


SINGLE STRAND, HEAVY SERIES 


DOUBLE PITCH TRANSMISSION 


DOUBLE PITCH CONVEYOR 


DOUBLE PITCH CONVEYOR, LARGE ROLLERS 


CALL THE TRANSMISSIONEER —your local Dodge Dis- 
tributor. Factory trained by Dodge, he can give you 
valuable help on new, cost-saving methods. Look under 
“Dodge Transmissioneer” in the white pages of your 
telephone directory, or in the yellow pages under 
“Power Transmission Machinery.” 


NO KEYSEATING! 


NO REBORING! 


DoDGE Quality Roller Chain, 
teamed with Dodge Taper-Lock Sprockets, results in chain drives 
and chain conveyors that have the precision, efficiency and stamina 
necessary for the real economy of /ong life. 

Moreover, Taper-Lock’s reusable bushing makes a difference 
in overall cost. The ease of Taper-Lock mounting, the elimination 
of reboring, keyseating, and wasted time, add to the saving. Pre- 
cision machining and true articulation lengthen the life of both 
sprocket and chain. 

The Dodge line of chain, including standard attachments, is 
extensive. It meets a high percentage of all chain requirements. 

In the Double Pitch series (both Transmission and Conveyor) 
the sizes which require special spacing for perfect tooth action are 
offered from stock in special double pitch design — to double 
the life of the chain and the sprocket! 

Ask your local Dodge Distributor. Or write us for bulletin. 


DODGE MANUFACTURING CORPORATION, 2700 Union St., Mishawaka, Ind. 


of Mishawaka, Ind. 
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\% in. high, has an overall diameter of 
4-% in., weighs 2 lbs. Body and bowl 
are aluminum; valve mechanism is 
stainless steel and brass. Trap is avail- 
able from stock in % in. NPT. Bul- 
letin 80 describes this trap. Perfecting 
Service Co. 

A For details, circle 41 on Post Card 


MULTI-MOTOR CONVERTER 
for single-phase lines 

Type MM Add-A-Phase Power Con- 

verter permits operation of three- 

phase electrical equipment from sin- 

gle phase lines, but with the additional 

feature of opening operation to any 


performance... the real test 


Many thousands in all 
types of service demonstrate 
that you, too, can profit 
from more efficient Lodestar 
handling ...at lower costs 
and increased productivity. 


...Qquality 
leader in 
electric 
chain 
hoists 


attractively priced... 
Initial cost surprisingly 
low...operates for pennies per 
day... built to serve you 
without costly maintenance. 


end your hoist problems... number of three-phase motors through 


Select Lodestar from a 
complete range of capacities 
and speeds... 14 to 2 tons 

and 8 to 60 fpm. Interchange- 
able lug, hook and trolley 
suspensions. 


KR 
Outstanding lods&lan features include... 


CONVENIENT PUSH BUTTON OPERATION — Precise and 


safe load control. 


LOWEST HEADROOM — For highest lifting . .. unmatched by 


any other hoist of similar type. 


HEAVY DUTY PERFORMANCE — Ruggedly constructed to 
withstand the heavy demands of severe service. 


DEPENDABLE DUAL BRAKING — Instantaneous acting, self- 


adjusting magnetic brake, plus ultra-modern 


regenerative electric braking. 


FLEXIBLE WELDED LINK CHAIN — Famous CM-ALLOY 
type flexes freely in all directions ... permits angle lifting 


catalog and 
name of 
local stocking 


... easily inspected ... extremely long wearing. distributor 
MINIMUM MAINTENANCE — Introduces new standards 


of maintenance-free service. 


CHISHOLM-MOORE HOIST DIVISION 


Columbus McKinnon Corporation 
FREMONT AVE., TONAWANDA, N.Y. 


NEW YORK ¢ CHICAGO « CLEVELAND 


HOISTS 


In Canada: McKinnon Columbus Chain Ltd., 


St. Catharines, Ont. 
For more facts circle 623 on Reply Card 











a single conversion system. Three- 
phase motors can be operated singly 
or simultaneously. Multi-motor trans- 
former stations are available in sizes 
from 1 to 80 hp. Panel controls fea- 
ture separate hp ratings to match each 
three-phase motor. Converter is de- 
signed to operate 220 or 440-v three- 
phase equipment from 220 single- 
phase lines. Add-A-Phase, Div., Sys- 
tem Analyzer Corp. 

A For details, circle 42 on Post Card 


ASBESTOS-CEMENT SHEETS 
pre-finished in colors 


Decorative asbestos-cement sheets in 
pre-finished, permanently colored 
form are claimed to have a hard, 
smooth finish with about five times 
the life of most paints. The finish is 
applied in a diial-stage process which 
produces a washable, water-resistant 
coating, 3 mils thick. Fifteen colors 
are available, including white and 
black. Tests are reported to show 
these colors won't yellow or fade, and 
resist chalking. The color-finished 
sheets are as easy to fit as conven- 
tional asbestos-cement sheets, says 
manufacturer; they can be power 
drilled and sawed without cracking or 
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“But Crusher, eS 
/ everyone knows the 
*, CLARK SHOCK ABSORBER DOOR 
can take it!” 


Won't rip, warp or come off the fastenings 


Not just an improved Impact Door—but a totally 
different concept! The Shock Absorber Door keeps 
traffic moving without slow-downs or bottlenecks. 
No costly “time-outs” for repair. 


Flexibly suspended, this lightweight door opens 
and closes freely, either manually or when pushed 
by a truck. Exclusive Urethane-filled Bumpers ab- 
sorb shocks that would wreck ordinary doors. Spring 
Retriever returns door unfailingly to closed position. 
Neoprene sealing at all edges assures tight, draft-free 
closure. Keeps wanted air IN—unwanted air OUT. 








Surprisingly low in cost, the Shock Absorber Door 

comes in one complete, easy-to-install unit. Needs 

vet rpm or: virtually no maintenance. Proven in the plant. Learn 
he erate why so many Blue Chip companies, after ordering 
eS aff one door, are now reordering several more. See our 


me on comme 


28 tee mn insert in Sweet’s Catalog, or, better still, write us 


The Bumper takes the Shock— today for full information. 
Not the Door 


BU UU A 527 Henterson =| 


a 


COMPANY, INC. (since 1878 
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Plan your 
winter painting 


program now/s “ 


Keep your 
crews busy 
all year ’round 


with CARBO ZINC 11° 


the all-weather maintenance coating 


Most maintenance paints cannot be applied below 40° F. Not so with Carbo Zinc 11 
... the only protective coating that can be applied outdoors in cold weather. Paint 
anytime, 12 months of the year, indoors or out... keeping a smaller crew busy full 
time. You still get protection far superior to standard maintenance paints. 

@ a zinc-filled inorganic protective coating 

@ water insoluble 20 minutes after applying 

@ fast drying, long-lasting galvanic protection for steel 

@ apply in humidity up to 95%, temperatures from —20° F. to 150° F. 

@ excellent resistance to water, coastal environment, brine, humidity, solvents 
Use Carbo Zinc 11 without topcoat, or as primer with vinyl, Hypalon, epoxy, or 
inorganic topcoat. Resists undercutting and subfilm corrosion. Low material, appli- 
cation and maintenance costs. 
Write for information, technical data, uses and samples. Also, see our catalog in 
CEC, pages 911-914. 


Go 


*Patent applied for 
Sales engineers in principal cities 
Consult your telephone directory. 


carboline 
. © MM 


32-T Hanley Industrial Ct. St. Louis 17, Mo.) 
ee 
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chipping the colored surface. It is also 
noted that the finishes are not stained 
by mineral oils, grease, animal fats 
and are not affected by many chemi- 
cal compounds. The color finish does 
not lessen the inherently non-com- 
bustible character of asbestos cement 
sheets because the coatings are self- 
extinguishing in nature. All of the 
ribbed and corrugated and most of 
the flat styles of asbestos-cement 
sheets produced by manufacturer are 
available with the colored finish. 
Keasbey & Mattison Co. 

A For details, circle 43 on Post Card 


PA SYSTEM is portable and in- 


cludes lectern 
KX Roving Rostrum is transistorized 
and battery operated. This self-con- 
tained PA system is enclosed in a 
lightweight luggage-type carrying case 
and includes a microphone (with 
gooseneck stand), 10 w amplifier, 10- 


c—- - — ~ 


4 


in. heavy duty speaker, output for 
external speaker (when addressing 
crowds over 600) output for tape re- 
corder, and phono/microphone in- 
puts. The sealed speaker enclosure is 
said to assure minimum feedback 
and good tonal quality. The system 
runs on two lantern batteries having 
an average life of 3 mo. The unit is 
16 in. high, 18 in. wide, 8% in. deep 
and costs around $150 without bat- 
teries. Kinematix, Inc. 

A For details, circle 44 on Post Card 


ROOF VENTS with appearance, 
functional features 
Power roof ventilators in the Horizon 
Line are available with a choice of 
three interchangeable discharges: 
standard straight-through, decorative 
straight-through, and mushroom. Low 
silhouettes and attractive styling are 
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YOU CAN SAVE. 


ON ELECTRIC 





. we 


Get more battery capacity per dollar per year. For years, Exide-Ironclad 
Battery users have consistently reported unequaled battery economy. 
Now the new TGS Exide-Ironclad Battery gives you another 11% more 
capacity with no increase in battery size. Your trucks can do still more 
work per shift, and you get greater economy than ever. 


Use efficient chargers. Exide vertical chargers are specially designed for 
industrial truck service. They give you actually more charging capacity 
for the price. Vertical design saves two-thirds floor space, keeps out dirt 
for lower-cost upkeep. Oversize bearings, dual-protected by bearing 
seals and external dust shields, prolong charger life. 


Keep your equipment functioning. Regular inspection by capable serv- 
ice men is a real economy measure. And no service matches Exide 
service—over 160 men in 47 offices coast to coast. All are factory 
trained—specialize in Exide industrial batteries and chargers. They help 
you get the maximum life and economy from your batteries. 


GET THE COMPLETE EXIDE POWER 
PACKAGE: BATTERIES, CHARGERS, ? ® 
SERVICE. For additional information, write 
Exide Industrial Division, The Electric Stor- XI "6 
age Battery Company, Philadelphia 20, Pa. 
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PROBLEM? 


VIBRATION YOU 
4) \\ 


Solve 


with AlIR=LOC Mounting Pads 


For isolating and dampening vibration, Air-Loc is the answer. In actual produc- 
tion tests, it successfully reduces vibration up to 85%. Air-Loc is easy to install 
in a matter of minutes. It can be quickly shimmed for leveling, gives permanent 
machine alignment . . . and is re-usable. 

The scientific cross-grid embossing of Air-Loc machinery pads literally anchors 
your machines to the floor . . . without cement, without bolts. 

Air-Loc is made of three materials, and each plays its part in giving you the 
ultimate in easy, yet positive machine mounting: 

Cork — absorbs vibrations, shock and noise. The cork used in Air-Loc is specially 
processed, under patents, to bring out its best physical properties. 

Sisal Fibre — seiected long-fibred sisal adds strength and stability. 

Vinyl — completely surrounds the cork and sisal to give exceptional durability 
and permanent resistance to oils, alkalies and acids. 

Write today for full information and sample. 


Clark, Cutler, McDermott Co. 


115 WEST CENTRAL ST. + FRANKLIN. MASS. 
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complemented by a new color scheme: 
discharges are painted blue for unob- 
trusiveness against the sky, while bases 
| are a neutral sand grey. Other features 
| include a combination of magnetic 
damper lock, damper design, and rub- 
ber seal to make the units chatter- 
and leak-proof and light-tight. Motors 
| are direct-connected to fan shaft. 
| Discharge sections are hinge-con- 
nected to fan housing for accessibility. 
Ten fan and 12 motor sizes cover ca- 
| pacities from 600 to 51,000 cfm. 
Standard construction is welded 
heavy-gage steel with aluminum damp- 
ers. L. J. Wing Mfg. Co. 
A For details, circle 45 on Post Card 
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| FLUORESCENT LIGHT for local- 
ized industrial lighting 

| The Miniature Fluorescent Localite 

| offers rugged construction for lighting 

| small tools, assembly lines, repair 


benches, and similar localized lighting 
areas. It can be set by hand in any 
position, yet will not budge under 
jarring or vibration, company says 
Available in a variety of arm lengths, 
it will accommodate two T 5 8 w 
lamps and can be mounted vertically 

| or horizontally. Fostoria Corp. 

| A For details, circle 46 on Post Card 


BREAKERS offer broad protec- 
tion with fewer frame sizes 
This line of thermal-magnetic circuit 
breakers offers overload protection fo: 
the entire range of industrial applica- 
tions with only six frame sizes instead 
of twelve, according to company. Also, 
they need less space for installation. 
Several frame sizes of the old line 
have been replaced with a fewer num- 
ber of newly designed frames having 
a wide range of ratings. Frame sizes 
are designated E, FA, JA, KA, LA, 
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For the first tume General Electric offers you a motor with 
such positive protection it is WARRANTED in writing 
against overheating burnout! 

G_E.’s exclusive new THERMO-PTEC TOR system gives Tri 
Clad ‘55’ motors truly inherent over-temperature protection 
Unique variable shut-off feature allows motor to deliver full 
power potential under all operating conditions. Fail-safe 
THERMO-TECTOR system has simple, two-lead hookup 


“Trade-moark of General Electric Co. 


se 


it is WARRANTED against 
overheating burnout 


HEAT-SENSING SWITCHES 


DIRECT TWO-LEAD HOOKUP ~ 





General Electric Company warrants to the 
Purchaser that the Tri-Clad ‘55’ motor with 
Thermo-Tector system delivered hereunder 
will 


(a) Not burn out because of overheating 
resulting from overload, lack of ven- 
tilation, single-phasing, stall, 
bient, or voltage unbalance, 
the Thermo-Tector switches are connected 
into the centro! circuit so that power to 
the motor is removed when an over- 
temperature condition occurs; 


(b) Be free from defects in material, work- 
manship and title; and 





Warranted in Writing 


(c) Be of the kind and quality designated or 
described in the contract. 


The foregoing warranty is exclusive and 
in lieu of all other warranties whether 
written, oral, or implied (including any 
warranty of merchantability or fitness for 
purpose). If it appears within one year from 
the date of shipment by General Electric 
Company that the equipment delivered here 
under does not meet the warranties speci 
fied above and the Purchaser notifies the 
General Electric Company promptly, the 
General Clectric Company shall thereupon 
correct any defect, including non-conform 
ance with the specifications, at its option 


General Electric’s exclusive THERMO-TECTOR 
system is available now on all Tri-Clad®™ ‘55’ 
motors in frames 254U-445U. Contact your 
General Electric Apparatus Sales Office or Au- 
thorized Distributor today for details on this 
NEW FULLY WARRANTED MOTOR PRO- 


GEA-7092, Section 866-04, 


either by repairing any defective part or 


Electric Company's plant, a repaired or re 
placement part 

The liability of the General Electric Com- 
pany to the Purchaser (except as to title) 
arising out of the supplying of the said 
equipment, or its use, whether on warranty, 
contract or negligence, shall not in any 
case exceed the cost of correcting defects 
in the equipment as herein provided and 
upon the expiration of said one year, all 
such liability shall terminate. The foregoing 
shall constitute the sole remedy of the 
Purchaser and the sole liability of the 
General Electric Company 


TECTION SYSTEM. Or, write for Bulletin 


SMALL AC MOTOR & GENERATOR DEPARTMENT 


GENERAL @ ELECTRIC 





thenectady 5, N. Y. 
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MA, with maximum current ratings 
from 10 to 800 amp, interrupting 
capacities from 5000 to 50,000 amp. 
Type KA breaker can be used instead 
of the old JK and K frames, it is ex- 
plained, but it is only 5% in. wide 
and 10% in. long, as compared to the 
8'4-in. width of the JK and K, and 
the 15%-in. length of type Type K. 
Westinghouse Electric Corp. 

A For details, circle 47 on Post Card 


METAL SHELVING features 


aluminum teamed with steel 
In Key-Way Shelving, a simple alum- 
inum key locks and supports all parts. 
It is used in conjunction with strong, 
light aluminum T uprights and steel 
shelves. The aluminum T uprights 
have a bright, natural finish and rec- 
tangular slots at 1-in. intervals. Since 








the supporting key covers but one slot 
in the upright, shelves may be in- 
stalled closely above one another, if 
desired. Once inserted, the key sup- 
ports either a single shelf or two 
adjacent shelves at the same height. 
It is pointed out that if you want to 
close the end of a shelf with a metal 
Key-Way panel, the key not only sup- 
ports the shelf, but locks the panel in 
position as well. Shelves are reinforced 
at corners with welded 12-gage steel 
angle. Where heavy loads required 
additional shelf strength, reinforcing 
bars can be added. W. R. Ames Co. 
A For details, circle 48 on Post Card 


MASONRY PAINT protects 
against weather, corrosives 
Rub-R-Kote is described as a poly- 
vinyl acetate-base masonry paint which 
forms a protective coating resistant to 
acids, alkalies, lime and weather. Ac- 
cording to manufacturer, there is no 
blistering, chipping, cracking, fading, 
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HOW PLATFORM TRUCKS 


RESIST WEAR 


EVEN ON HEAVY-DUTY APPLICATIONS 


Pressed-Steel Construction 
No Warp...No Crack...No Splinter 


AP Platform Trucks are extra-rigid, prac- 
tically indestructible ... designed and built 
of pressed steel to resist wear over a long, 
severe service life. They deliver a greater pay 
load every trip—whether used singly or as 
units of a motorized towing system. 

AP trucks do not warp, crack or splinter 
—as wood-construction types so readily do 
even on easy duty. And AP offers light 
weight; smoothly rounded corners; end racks 
and bar handles that fit firmly into sockets; 
a modern appearance you can keep like new. 

AP Platform Trucks are available in 3 
series with capacities for every need: “L”’ 
(1,000 Ib), “M” (1,800 lb) and “H’”’ (2,750 
lb). Prompt delivery from your AP-Fran- 
chised Distributor—your unified source of 
wheeled materials handling equipment. Call 
him—today! 


TRAILER ATTACHMENTS 
All Series “M” and “H” AP 
Platform Trucks are adaptable 
for either MANUAL (top) or 
AUTOMATIC (bottom) Trailer 
attachments for use with 
motorized towing systems. 
Units are factory-supplied and 
consist of either a manual or 

tic hook bly. 





o 


4200 WISSAHICKON AVENUE + PHILADELPHIA 29, PA. 


THE AMERICAN PULLEY COMPANY ca 


A division of VAN NORMAN INDUSTRIES INC. 
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Belmont Packings scien 


are the “Better Buy” 2 


peeling and staining, and the coating 
Because is also impervious to grease and oils 

eee and unaffected by moisture. Rub-R- 
Kote seals and decorates brick, flex- 
board, concrete, Transite, cement, as- 
bestos siding, stucco, cinder block, 
stone, tile and other masonry surfaces 


—new or old construction. It can be 
o> B applied to damp or wet surfaces, 
eT Fae where it lets moisture escape through 
~-— BELMONT S> PACKING its film without peeling. It is applied 

Mo with brush or roller and dries within 
an hour to a velvetly low lustre. Cov- 
ering capacity, depending on porosity 
of the surface, is given as 200 to 500 
sq ft per gallon. It costs under $6.00 
per gallon in 5-gal pails; comes in 
black, white and 10 decorator colors. 


.- ia . Consolidated Paint & Varnish Corp. 
to choose ‘* La mre A For details, circle 49 on Post Card 


the exact 


. iA, 
Sealing Proble It's easy to obtain product 
“ data with the postage-free 


be sold a ' “fF ° Reader Service Card pro- 
; vided on pages 301-302. Use 


them for information on ad- 


rti oducts, too. Just 
Easiest t get...from vertising pr ucts, too. ~ 


circle the key 


convenient Local Industrial pearing at bottom of the od. 


Distributors, geared to your 
needs. Find the Belmont BALL VALVES have flanges 
which rotate around adapter 
Distributor nearest you in Flanges which rotate freely around an 


adapter are designed to simplify instal- 


Conover-Mast Purchasing lation of McCannaflo Flanged-End 
Ball Valves. The piping flanges can be 


Directory. Heis alwaysavail- installed without regard to position of 
i | holes. When installing valve, its flanges 
able when you need him. 


























HIGH PRESSURE ASBESTOS « ROTARY PUMP PACKINGS « 
VALVE PACKINGS eV-RINGS « LEATHER PACKINGS « SHEET 
PACKINGS AND GASKETS e HYDRAULIC & PNEUMATIC 
PACKINGS « METALLIC PACKINGS « PLASTIC PACKINGS « 
TEFLON PACKINGS & GASKETS « SPIRAL WOUND GASKETS 


B 


, 
je _ 


are lined up with pipe flanges and bolts 
drawn up loosely. Valve can then be 
rotated full 360 deg in the line to posi- 
tion handle at any point, following 
which bolts are tightened. Valves are 
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Cast to last—with Nickel. Suction bells, diffusers, column 
sections and discharge elbows for both of these new pumps 
at a Florida power plant are made of 2% nickel cast iron. 
With its tight, uniformly dense grain structure, nickel cast 
iron improves pressure tightness, increases tensile strength. 


Stepping up fluid handling efficiency 





Nickel-alloyed castings meet a wide variety of needs 


Are you working with higher loads, 
higher pressures or higher temper- 
atures than ever before? Then you'll 
want to know more about the nickel- 
alloyed cast irons. 

Six different types of nickel cast 
iron, corresponding to ASTM speci- 
fications, can be adjusted to meet 
almost any specific service need. 

Widely used throughout industry, 
nickel-alloyed iron castings offer the 
plant engineer a number of impor- 
tant advantages. Among them: 


e Improved tensile and compressive 
strengths 

e Ready machinability with good 
physical properties 

e Greater resistance to wear 
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¢ Good castability (and uniform 
density throughout light and heavy 
sections ) 

e Improved rigidity 

e Uniform response to heat treatment 
e Improved resistance to heat and 
thermal shock 

e Pressure tightness 


You'll do well to specify nickel cast 
irons for original fluid handling con- 
struction, as well as for replacement 
parts in compressors... pumps... 


valves ... cylinders .. . liners and 
miscellaneous equipment. 


Want the full story? Complete infor- 
mation on all the nickel cast irons can 
be found in our 28-page illustrated 
booklet, “Engineering Properties and 
Applications of Nickel Cast Irons.” 
We'll be glad to send you a copy. Just 
ask for “Bulletin A-69”" when you 
write. A post card will do. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street gtk, New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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Around-the-clock operations at the Champion Paper and 
Fibre Company's sprawling Pasadena, Texas, plant called 
for illumination of a million square feet of wood storage 
area. And just thirty-two 1,000-watt Wide-Lite area lights 
were required to provide the answer — uniform coverage 
without distracting glare or dangerous dark areas. 


Designed especially to enhance the unique char- 
acteristics of color-corrected mercury vapor lamps, Wide- 
Lites bring new dimension to area lighting. They produce 
broad patterns which provide smooth, even coverage with- 
out hot spots or dark shadows. The patterns may be accu- 
rately plotted to determine the exact number of units 
needed to provide any desired level of illumination. 


Ruggedly constructed from cast aluminum alloy, 
Wide-Lites are finished in aluminum epoxy paint for cor- 
rosion control. Outdoor models are sealed with tempered 
glass lens, and re-lamping is accomplished without disturb- 
ing the seal of the lens. Exclusive built-in heat radiating 
fins iimit lamp temperatures to the most efficient range. 
A choice of reflectors is available on all models, and sizes 
range from 100 watt to 1000 watt. 


To assist you in planning efficient working cover- 
age of outdoor working areas, Wide-Lite engineers have 
prepared a unique group of transparent plotting curves. 
Write today for your set! 


manufactured by 


WIDE-LIUTE, WIDE-LITE CORPORATION 


P. O. Box 191 « Houston 1, Texas 


in Canada: Wide-Lite Division of Wakefield Lighted Limited 
London, Canada 
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furnished in 42- through 2-in. sizes, in 
carbon steel, bronze, and 303 and 316 
stainless, with 150 or 300 Ib raised- 
face cadmium-plated carbon steel 
flanges. Hills-McCanna Co. 

A For details, circle 50 on Post Card 


ELECTRONIC CONTROL keeps 


materials at safe level 
Fail-safe operation is claimed with the 
Model L-400 Flo-Level, for material 
level surveillance and control or for 
quantity measurement in processing 
and storage containers. It is reported 
especially suited for use with powdery 
or granular products. A rotating pad- 
dle in the container controls the gen- 


eration of a small signal. A transistor 
circuit increases this signal and oper- 
ates electrical contacts to control 
equipment or operate indicators to 
correct unsafe conditions. Control 
contacts are rated at 2 amp at 110 v 
a-c or 1 amp at 220 v a-c. It is ex- 
plained that if any portion of the 
instrument fails, the control contacts 
operate automatically (without elec- 
trical actuation) in the same manner 
as when the material reaches a pre- 
determined level. The unit may be had 
for high-level or low-level operation. 
Self-contained, it mounts on a 1%-in. 
pipe coupling, and its internal assem- 
bly can be removed without unsealing 
tank or hopper. The series includes 
standard and heavy-duty units, which 
are available with explosion-proof 
housings and stainless steel fittings. 
Flo-Tronics, Inc. 

A For details, circle 51 on Post Card 


GREASELESS LUBRICANT 
sprays on sliding surfaces 


Poly-Powder is a dry, greaseless lubri- 
cant which can be sprayed onto slid- 
ing surfaces or moving parts, Made 
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As @ public service to those in business and industry who are respon- 
sible for the protection of lives and property from the hazards of fire 


FIRE RESISTANT 


fire 


F'8S1, to clear up a common mis- 
conception about materials used to 
protect thermal insulation; no coat- 
ing, sealer, or adhesive can by itself 
prevent fire damage. In fact, certain 
products without fire-retardant prop- 
erties many times will actually cause 
fire and flames to spread; while prod- 
ucts containing fire-retardant proper- 
ties can at best only retard the spread 
of flames by the reduction of avail- 
able fuel. 

Over the years many ambiguous 
and ill-defined terms have been used 
to describe fire resistant properties of 
materials in literature, specifications 
and other published data. Words and 
phrases such as incombustible, flame- 
proof, non-flammable, fire resistive, 
and even fireproof have been at- 
tached to products used for the pro- 
tection of thermal insulation. In 
many cases where the use of these 
terms was based on unrecognized and 
inadequate test methods, the prod- 
ucts actually fed fuel to the flames 
rather than retarding them. 

The only accepted measure of fire 
hazard in coatings is the flame-spread 
value. The confusing phrases used 
above do not give in exact terms the 
flame-spread value. If the confusion 
is to be eliminated, Industry must 
adopt a standardized system of test- 
ing and terminology for use in En- 
gineering Specifications. 

The use of confusing terms can 
be discarded by the adoption of the 
rating standard known as the Flame- 
Spread Index, accepted and used by 
building codes and insurance under- 
writers. There are two test methods 
accepted by Industry for determining 
flame-spread values. These are the 
Underwriters’ Laboratories’ “Tunnel 
Test” (ASTM E84) and the National 
Bureau of Standards “Radiant Ener- 
gy Test” (Interim Federal Standard 
.00136—Com. NBS). With either of 
these established methods, flame- 
spread values ranging from zero to 
over 200 can be determined with ac- 
curacy for all coatings, adhesives 
and sealers used with thermal insu- 
lation materials. 


An example of flame-spread values: 
A totally incombustible material 
such as portland cement would have 
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FLAME-PROOF 


MATERIALS FOR PROTECTION OF THERMAL INSULATION AGAINST FIRE DAMAGE 
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a flame-spread value of zero, while a 
self-extinguishable synthetic resin 
product could be rated about 60, and 
a violently combustible nitrocellulose 
product would be rated at “over 
200.” 

Here, also, are the flame-spread 
values of some popular insulation 
weathercoatings applied over calci- 
um-silicate insulation: 


VAPOR BARRIER ASPHALT MASTIC 
Product A 175 
Product B 173 
Foster C. |. Mastic 60-26 170 
FIBRATED ASPHALT EMULSION MASTIC 
Product A 218 
Product B 200 
Foster H. |. Mastic 90-07 150 
FIBRATED POLYMER EMULSION MASTIC 
Product A 290 
Foster Sealfas Mastic 40 

FIRE RESISTIVE VAPOR BARRIER MASTIC 
Foster Fire Resistive Mastic 60-60 35 


The Solvent Problem 


Flame-spread values of solvent 
type mastic weathercoatings are de- 
termined under solvent free condi- 
tions to simulate service conditions 
existing after the products have been 
applied and all traces of solvent have 
evaporated. However, during appli- 
cation and cure, a fire hazard will 
exist when flammable solvents are 
contained in the coating. Such sol- 
vents having a flash point lower than 
100° F. are flammable and easily ig- 
nited by welding sparks, matches, 
electrical sparks, cigarettes, etc. Thus 
a product, whose flame-spread index 
under solvent free conditions is rela- 
tively low, could well be the cause of 
a disastrous fire while it is being ap- 
plied if it contains a flammable sol- 
vent. 

Therefore, for complete fire safety, 
where welding and other sources of 
sparks and flame cannot be avoided 
during application of coatings and 
adhesives, these products should be 
chosen not only for their ultimate 
flame-spread value, but also for their 
formulation with non-flammable sol- 
vents (for example, Foster Fire Re- 
sistive Mastics). 


Recommendations 
We urgently recommend that en- 
gineers who specify fire resistive coat- 
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FLAME RETARDANT 


T 9 


NON-FLAMMABLE 


ings, sealers and adhesives for use 
with thermal insulation specify maxi- 
mum acceptable flame-spread values 
and flash points of materials. Only 
by rigidly adhering to such specifica- 
tions will owners, their inspectors, 
buyers and applicators obtain fire 
safe thermal insulation construction. 


A Word of Caution 

The mere publishing of a flame- 
spread value is insufficient evidence 
on which to choose a product. Where 
two products, equivalent in every 
other respect, are offered for fire safe 
service, a product with a flame- 
spread value of 6 should unquestion- 
ably be chosen over a product whose 
index is 44. Relative flame-spread 
values, then, become of vital impor- 
tance in choosing fire-retardant prod- 
ucts. 


Purpose 

We at the Benjamin Foster Com- 
pany have been devoting many years 
to research, study, manufacture and 
promotion of fire safe products for 
use in the protection of thermal in- 
sulation. We have adopted a firm 
policy regarding our promotion of 
fire safe products which is: 

“To cooperate with all interested in- 
dividuals and organizations in the 
establishing of a standardized system 
of testing and rating true flame- 
spread value... 

To publish information that will be 
factual and in accordance with ac- 
cepted practices... . 

To avoid overemphasis of disaster 
conditions in the promotion of fire 
safety... 

To continue our research and de- 
velopment of products with improved 
fire safe characteristics.” 

If there is any way we can be help- 
ful to you or your organization in a 
better understanding of products 
for use in the protection of thermal 
insulation, please contact your near- 
est Foster Representative, or write 
Benjamin Foster Company, 4635 W. 
Girard Avenue, Philadelphia 31, Pa. 


LOAM, 
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EFFICIENT REMOVAL 


OF DUST AND CHIPS 


® SNAGGING * GRINDING * CHIPPING 
® MACHINING * BUFFING * POLISHING 
and similar operations 


Whatever your problem in industrial dust control, call on Kirk 
& Blum, an organization of engineers and mechanics with more 
than 50 years’ experience in this specialized field. 

You secure a complete service from Kirk & Blum... DESIGN, 
FABRICATION and INSTALLATION . with a single 
responsibility for an efficient dust control system. 

For an analysis of your dust control problem, call on Kirk & 
Blum’s expert engineering service. Write today for complete 
information and a K & B survey. 


The Kirk & Blum Manufacturing Co. 


3189 Farrer Street 
Cincinnati 9, Ohio 


KIRK : HLUM 


DUST CONTROL SYSTEMS 
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from Teflon, it is described as odorless, 
colorless, tasteless and non-staining, 
and having the lowest coefficient of fric- 
tion of any solid material—only 0.016 
to 0.024 against polished steel sur- 
face. Operating temperature range is 
from -—450 to 400 F. Poly-Powder is 
designated a universal lubricant be- 
cause it can be used on wood, metal, 
rubber, plastics, leather, glass and 
other materials over broad operating 
conditions. A free sample is offered 
qualified plant engineers. Polydoris 
Products Corp. 

A For details, circle 52 on Post Card 


PERSONNEL TRUCK seats five; 


holds supplies, too 
The Cushman 734 Truckster, a three- 
wheeled vehicle, carries an operator 
and four passengers and has a 45% 
by 41% in. flatbed with stake racks. It 
is rated at a 1000-lb payload capacity 
plus five riders. It will operate in 50- 


in. passageways and deliver up to 50 
miles without recharging. The unit's 
rear seat can be removed to allow 
space for more equipment. It features 
a 2.5-hp 36-v d-c motor and steel re- 
inforced positive belt drive. It has 
automotive type steering gear with a 
wheel diameter of 15 in. A_ speed 
selector switch offers two forward 
speeds and one reverse. Speed is fur- 
ther controlled by an automotive type 
controller pedal to start and stop the 
vehicle. It also has an 18-v headlight, 
tail light, stoplight and horn. Its speed 
ranges up to 15 mph forward, 6 mph 
in reverse. Cushman Motors. 

A For details, circle 53 on Post Card 


LARGE DIAPHRAGM VALVE 


is packless, Penton-lined 
This 8-in. flanged-end Penton-lined 
packless diaphragm valve is avail- 
able with a cast iron or aluminum 
body and with a variety of diaphragm 
materials. Typical services include on- 
off and throttling control of acetic 
acid, butadiene, hydrofluoric acid, 


PLANT ENGINEERING 





RS SAY 
NEW 


WHAT USI 
ABOUT TH 
DURCO TYPE 6 


SLEEVELINE is a nor 


ble in ductile iron or stainles 
or flanged ends from ! 
iron flanged ends 3 

Weuhecie is) ameleli(ciabeae a 








THE DURIRON COMPANY, 





su/furic acid service 


66Entirely satisfactory in service on 
66°Bé sulfuric acid after 8 months. 99 


latex user 


66 Valve on Latex service since May 1, 
has given no trouble. Other valves (gate, 
globe, ball, wedge, lift plug) failed be- 
cause Latex build-up froze the valve. 99 


chlorine gas service 


66In service for ten months on chlorin- 
ator handling dry chlorine gas at 50 psi 
—ambient temperature. Formerly used 
lubricated valve which gave considerable 
trouble due to freezing. 99 


caustic service 


66 Valves used on cell liquor, concentra- 
tion 12%, at 160°F. After one month 
valve was removed and inspected. All 
movable parts were free, no wear was evi- 
dent. Valve was reinstalled and has been 
in six months continuous service with 
completely satisfactory performance. 9 9 


phosphorus user 


6 6 Used on yellow phosphorus at 160- 
200°F. Valves are doing fine. Thanks 
for a product that works—and a valve 
that I can turn with one hand without 
breaking my back. 99 


solvent handling 


66 Valves performing very well on 
toughest solvent service after five months, 
where lubricated plug valves were regu- 
larly replaced due to sticking caused by 
leaching out of lubricant. 99 


‘DURCO 
r cine | 


| CORROSION RESISTING 


ALLOYS &@ EGY PMENT| 
\ _ _ ad 


Valves - Pumps - Filters - Process Equipment 
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HAGAFILM” 


eliminates reboiler corrosion 
problem at Clairton Works 


> 


“oo 


Quick case history—reading time 58 seconds 


THE PLANT: Desulfurization Plant 
at the Clairton, Pa., works of United 
States Steel Corporation uses steam 
to heat the reboilers on a stripper 
column. Condensate formed in the 
reboilers is collected and used as 
make-up for two 10,000 pound-per- 
hour boilers in the Open Hearth area. 


THE PROBLEM: Lime-soda softened 
Monongahela River water, used as 
make-up, produces steam high in 
CO.,. Soon after start-up, the conden- 
sate control valve plugged with cor- 
rosion products, Tests conducted on 
the condensate indicated the pres- 
ence of 0.25 ppm total iron and 8 
ppm of CO.,. U. S. Steel engineers 
were concerned not only about the 
obvious corrosion but about the pos- 
sible serious damage to the Open 
Hearth boilers resulting from entry 
of iron oxide corrosion products. 


THE SOLUTION: Hall Laboratories 
engineers recommended 1) installa- 
tion of vents in the reboilers and 2) 
the feed of Hagafilm into the steam 


to reduce corrosion. U. S. Steel fol- 
lowed both of these recommenda- 
tions immediately. 


TEST RESULTS: Six weeks after in- 
troduction of Hagafilm, corrosion 
rate was reduced to less than 0.1 
mg/dm*/day. Three months later the 
rate was down to 0.03 mg/dm?/day, 
and the total iron has been reduced 
from 0.25 ppm to 0.05 ppm. Corro- 
sion tests in this system are now 
conducted yearly. The latest check 
of preweighed test panels indicated 
a corrosion rate so low the same 
panels were re-exposed for a second 
year without further evaluation. 


FOR FULL INFORMATION on how 
Hagafilm can solve your corrosion 
problems safely, quickly, and eco- 
nomically, write for Bulletin 410- 
12-7 or contact: 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


HAGAN DIVISIONS: CALGON CO., HALL LABORATORIES, BRUNER CORP. 
For more facts circle 636 on Reply Card 
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lubricating oil, natural gas, sodium 
cyanide, sulfuric acid, zinc sulfate, 
and other liquids and gases, It is 
designed for maximum pressure of 
100 psi and temperatures to 240 F, 
depending upon pressure. Resilient 
diaphragm isolates working parts from 
line media and is said to seat tightly 
even against solid particles in flow. 
Hills-McCanna Co. 

A For details, circle 54 on Post Card 


AIR VISE speeds up light drill- 
ing, tapping, assembly 
Palmgren Model 121 Air Vise has a 
jaw width and jaw opening of 1% 
in., and a jaw depth of 1 in. It is only 
1% in. high. It has a 1% in. diam 
stainless steel air cylinder with ad- 


justable stroke, and air cylinder and 
valve are combined in one unit. Over- 
all length of vise and cylinder is 8 in. 
Any available air supply will operate 
vise. Chicago Tool & Engineering Co. 
A For details, circle 55 on Post Card 


INSTRUMENT CASE available 
as off-the-shelf design 
This is designed as an integral part 
of company’s plug-in construction 
system as a standard, off-the-shelf 
case for test instruments or as carry- 
ing case for plug-in replacement 
chassis. Plug-in chassis is locked in 


aay 


or removed by half-turn of cam lock. 
Open-sided chassis permits use of 
snap-in terminal cards mounted in 
vertical planes of circuitry. All leads 
are brought to an accessible point-of- 
check that can be graphically identi- 
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you get MEASURABLE ADVANTAGES 


with General Electric Control 











New General Electric miniature push bvut- 
tons cul panel 
miniature station (left) is shorter, narrower 
than twelve-unit heavy-duty station (above). 


space 40%. Twelve-unit 


First industrial miniature oil-tight pushbutton 
line allows design innovations on your equipment 


For the first time, control panels and 
industrial machines can be built with 
miniature oil- and dust-tight pushbut- 
ton units, designed specifically for the 
reliable operation required in industrial 
applications. 

With the new General Electric CR- 
104 miniature oil-tight pushbutton line, 
space can be reduced 40%. And, you 
can get the operating and functional 
units presently available in heavy-duty 
oil-tight forms. Color coding is availa- 


ble in both operators and rings to pro- 


vide greater flexibility in color com- 
binations, and the attractive appearance 
enhances the design of your machines. 
Units, illuminated forms, pendent sta- 
tions, and enclosures to accommodate 
from four to 42 units are available now. 

For more information on this out- 
standing new development in control— 
and the “measurable advantages” it 
offers—contact your nearby G-E Ap- 
paratus Sales Office, or write for bulle- 
tin GEA-7127, General Electric Co., 
Schenectady 5, N. Y. 611-14 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


For more facts circle 637 on Reply Cord 


: 
: 


= 





Actual size G-E miniature oil-tight 
pushbutton and selector switch units. 
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THOROSEAL 
Waterproofs 
and decorates 


fied with circuit legends. It is available 
in 2-, 4-, and 8-in. widths, 10-in. 
heights. Alden Products Co. 

A For details, circle 56 on Post Card 


é 
& 
[] i STI i i GAGELESS REGULATORS for 
. gas cylinder use 


WATERPLUG Two-stage gas pressure regulators 

Cement to stop without conventional glass covered 

Maintenance men: Are you searching for a sure water Sow gages are available for both oxygen 
: f : and acetylene cylinder use in weld- 

way to prevent or cure spalling, cracking and ing, heating or cutting operations. 
. 9 These gageless regulators are reported 
water seepage In masonry? particularly useful where rough usage 


& 


ous quality performance is necessary. 


THORITE 
Non-shrink, 
non-siump 


If so, you should learn more about the THORO patching 
SYSTEM. Since 1912, Standard Dry Wall Prod- 
ucts Company has engaged in no other business 
than the protection of masonry. Through constant 


research and development its products have be- 
come the foremost professional products in the 
field. You’ll save money by using the best. Write 
for our free specification guide. THOROBOND Delivery pressure is set with a mi- 
Bonding agent crometer type indicator. Two ranges 
for concrete of regulation are available by means 
ene cemeeed of a low-high marking on the ad- 
justing knob, and three lines on the 
spring case. The position of the knob 
3 a : in relation to the lines on the case 
THOROSHEEN Fe : 7 THOROCLEAR determines whether high or low read- 
Acid, alkali g A silicone “ 
and mildew » Ric transparent ings apply. The gages also have a 
resistant paint EES seater cylinder pressure indicator visible at 
the top of the regulator and protected 
by a brass housing. The line includes 
an oxygen regulator with maximum 
work pressure of 100 psi and two 
acetylene regulators with maximum 
work pressure of 15 psi. Conversion 
Name___ kits for changing conventionally 
c gaged regulators in the same class to 
ompany —————e Sates . 7 ° . 
gageless types are also available. Air 
Reduction Sales Co., Div., Air Reduc- 
tion Co., Inc. 
A For details, circle 57 on Post Card 


Sta i 1 d rol Dr Wa | DEMONSTRATION UNIT helps 
teach electronics 


Designed to teach basic principles of 
electronics from fundamental circuits 


Box X-10, New Eagle, Pa. Products, Inc. through radio, television and radar, 


the Electronic Dynamic Demonstrator 
Plants at New Eagle, Pennsylvania and Centerville, Indiana features a 3-by-5 ft breadboard to be 
For more facts circle 638 on Reply Card 
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and uses. 
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The LUNKENHEIMER Valves in your competitor's plant are 


<= the valves that cost you most! 
With quality Lunkenheimer Valves in his plant, your competitor enjoys far 


fewer leakage, production and maintenance losses. Thanks to these savings, he 
lowers his manufacturing costs . . . and makes more profit. Why give him 
this important advantage? Install Lunkenheimer Valves . . . famous for quality and 
performance for nearly a century. The Lunkenheimer Co., Cincinnati 14, Ohio. 
You can’t find the cost of a valve on a price list. 

* BRONZE _ : 
“mon Lu NHEIMER 
Pvc nw «4X«THE ONE UtlaX NAME IN VALVES 


1 -460-64 
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“SPENCER SS 


VACUUM CLEANERS 


e GUARD QUALITY 
e CUT ASSEMBLY COSTS 


Operations performed here by Spencer vacuum cleaners 
include: 
e Removing chips during assembly of head to block 
e Cleaning oil filter pad inlet passages e Automatically 
cleaning bearing cap assembly on block e Automatically 
removing core sand from engine block castings e Clean- 
ing floors and conveyors. 
In large plant or small... for maintenance or production 
needs ... portable units or installed systems... whatever 
your requirements, it will pay to check with SPENCER. 


REQUEST CATALOG #1558 
ON “INDUSTRIAL VACUUM” 


—] et 3, | Ol 3 


TURBINE CON 


HARTFORD 
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displayed blackboard style in a class- 
room. Also utilized are such equip- 
ment as a large classroom size meter, 
picture tube and housing, mobile 
stand, a Simpson Model 311 VITVM 
(with switch installed to permit 
switching of reading to the classroom 
demonstration meter), and a teacher's 
manual and course of study. 

The demonstrator is assembled and 
studied, circuit by circuit, with parts 
connected or disconnected by a device 
requiring no soldering joints. Funda- 
mental principles of physics, elec- 
tricity and electronics are introduced 
where applicable. Shorting bodies and 
defects can be inserted at any point, 
so that visual and auditory diagnostic 
procedures can be demonstrated. 
Complete equipment costs around 
$610. Transvision Electronics, Inc. 
A For details, circle 58 on Post Card 





Use the Reader Service Cards 
provided on page 301-302 
to ask for more information 
on this equipment. Circle 
item numbers of products 
in which you are interested. 














HEAVY DUTY TANKS of glass- 


reinforced polyester 

High corrosion resistance and strength 
at low cost are claimed for these 
glass-reinforced polyester tanks for 
storing and processing corrosive liq- 
uids. In vertical or horizontal types, 
tank capacities range from 20 to 20,- 
000 gal, with many capacities pro- 
duced as stock items from standard 
parts. Manufacturer recommends 
these tanks for replacing steel or lined 
ones in many applications where 
longer service and/or lower cost are 
desired. They are also lighter—a 
1000-gal size weighs about 350 Ib as 
compared with 1000 lb for a compar- 
able stainless steel tank. 

The tanks are fabricated from a 


i 
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IT’S WHAT'S 
OUT BACK 
THAT COUNTS 


The learned buyer of 
motor control centers 


The circuit breakers hardly show on a modern motor control center. But they do the 
work. Get good circuit breakers and you get good protection . . . extra insurance of 
continuous electric power . . . lowest net cost. Get poor breakers and you invite 
trouble. What make can you buy most confidently? Motor control center builders 
prefer I-T-E over all other makes. Better value. Yet costs no more. 


Write for the new bulletir. on I-T-E molded case circuit breakers. I-T-E Circuit 
Breaker Company, Dept. SA, 1900 Hamilton Street, Philadelphia 30. Pa. 


l-T-E CIRCUIT BREAKER COMPANY 
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Life in these excited states... 


“Sunday morning Bererrisies 
is no time to call me 














TIT ti + 
about a little leak” 


<a 


$f 


r- 
| 
| 


For Men Who - 
Work 24 Hours 
a Day 


Like the phone ringing when you're 
in the shower, corrosion and con- 
tamination wait for no man. Best 
way to confine it to normal working 
hours is to specify trouble-free Ace 
chemical-resistant equipment by 
American Hard Rubber Company. 
Best for the money anywhere... 
backed by 108 years of experience. 


Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit. Sizes 
% to 2”, long 
coils, NSF-ap- © 
proved for 
drinking water. 
Bul. CE-57. 



































































































































All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
% to 2”. NSF- 
approved. Bul. 
CE-S6. 


Improved de- 
sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, wear- 
resistant Ace oom 
hard rubber. 
Finest availa- 
ble. Bul. CE-SS5. 


World's best 
chemical valves 
... at moderate 
prices. All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. %” pet 
cocks to 24” 
gate valves. 


ACE chemical resistant equipment 


BY AMERICAN HARD RUBBER COMPANY 
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bisphenol-A polyester resin (Atiac 
382 of Atlas Powder Co.) reinforced 
with glass fibers. Tests are reported 
to show that bisphenol-A polyester is 
more resistant to prolonged contact 
with most acids, alkalies and bleaches 
at high temperatures than general- 
purpose or other polyesters. A two- 
step fabricating process contributes to 
the tanks’ high strength-to-weight 
ratio. The first step involves applica- 
tion of a “barrier coat” of the poly- 
ester at the tank’s inner surface. In 
the second step, build-up of the main 
body, a process is used to achieve a 
high glass content for durability and 
impact resistance. Observation of 
liquid level within tank is possible 
due to translucence of the structure. 
Justin Enterprises, Inc. 

A For details, circle 59 on Post Card 


DUST COLLECTOR has high 
rating, efficiency features 
Master Model 1200 Dust Collector 
with a 1200 cfm rating and other 
efficiency features is adaptable to in- 
dividual or group machines produc- 
ing wood, metal or plastic dust, chips 


or shavings.-Number of machines that 
collector will handle, can be increased 
by using company’s Ventomatic air 
control valves. Two 55-gal drums for 
collection of filtered-out material are 
included. A 3-hp motor furnishes suc- 
tion through a 7-in. inlet. Fourteen 
filter bags of heavy flame- and mildew- 
proof cloth are designed to increase 
efficiency. The Kindt-Collins Co. 

A For details, circle 60 on Post Card 


CENTRIFUGAL FAN provides 


CORPORATION thorough ventilation 


Model 6S is designed for operating 
at 10,000 rpm, with capacities rang- 
ing from 96 cfm at 6 in. static pres- 


DIVISION OF 


ACE ROAD» BUTLER, N.J. See ACE equipment in 


Chemical Engineering Catalog 
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NEW DUNHAM-BUSH “SC” STEAM CONVERTER 
ELIMINATES “SHOPPING AROUND”! 


WHY MAKE /” CALLS 
WHEN 7 WILL DO? <a 


It makes a lot of sense to deal with Dunham-Bush and enjoy ‘‘one source- 

one responsibility’’. Saves time! Saves money! Adds dependability! 
Newest in the Dunham-Bush complete line of components for the whole 
system is the “SC’’ Steam Converter. Used primarily for heating radiation 
; water with steam, the Dunham-Bush ‘SC’ Converter offers distinct 
‘ application advantages. Piping design is simplified and design work is 
SAME PLACE reduced. The *‘SC” is your best bet for providing heating water for office 
space in industrial buildings. When applied to high buildings, ‘‘SC’’ keeps 
YOU CALL FOR: static heads at reasonable levels as well as simplifying piping design. 
° Write today for complete details of the new Dunham-Bush ‘‘SC"’ Steam 

, Converters. Request Form No. 1570. 


LO yy 


CONDENSATE PUMPS F&T TRAPS STRAINER HOT WATER AIR SEPARATOR RADIATION 
CIRCULATOR 


Plus a complete line of hot water heating specialties. DUNHAM /BUSH 
Dunham-Bush, Inc. 


AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 
WEST HARTFORD 10 * CONNECTICUT « U.S. A. “ate oon + sean saree 


—t. a ee mee 
eweweres = ere ae 


a te cere re Ce re 
oe tee Eman ee ee 
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Built for rugged service... 


2 NEW 


lightweight floor trucks 


Here are 2 new trucks that feature corrosion-free properties 
plus strength without weight . . . up to 40% lighter than 
steel. This permits use in almost any industry plus larger 
loads and more trips with less energy, less manpower. 





Nutting Structo-Lite Trucks are made of heat tseated 
aluminum alloy, the same type used for heavy duty struc- 
tures . . . non-sporking for safety where explosive mate- 
rial is sed, non-toxic and resistant to attack by food and 
unaffected by most chemicals, and many acids and alka- 
lies. Exclusive Nutting unitized frame constructiqn holds 
proper alignment throughout unusual loads and abuse. 
New 3 bearing ‘‘friction-free’’ casters for easiest possible 


maneuvering. 
f ST diane dial nae 





Nutting Fiberglass Box 
Trucks weigh as little as 70 
Ibs. (steel trucks of the same 
size, 120 Ibs.!) Chrome im- 
pregnated fiberglass is imper- 
vious to steam, oil and mild 
acids and alkalies — won’t 
crack or corrode — withstands 
temperatures from —40°F to 
212°F, even up to 250°F for 
short exposures. Smooth in- 
side with rounded corners for 
easy cleaning. 


These light, but extra rugged trucks are designed to 
increase your handling efficiency and to save you 
money — based on lighter weight, longer life, 
reduced maintenance and less downtime. For 
full information send the coupon today. 


Send Structo-Lite aluminum truck literature 
__Send fiberglass truck literature 


OR cen 


COMPANY NAME 





ADDRESS__ 


itm 2 we eS 


ae ____ STATE 


Ce ee ee ee 2 ee 
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ae TRUCK AND CASTER CO. =««m=, 
: 492 Division Street * Faribault, Minnesota : 
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sure to 20 cfm at 10 in. pressure. 
Claimed particularly suitable for ap- 
paratus or _ installations requiring 
thorough ventilation or movement of 
air, as for cooling electronic tubes. 
Flexible housing can be rotated to 
change angle of air discharge. Bulle- 
tin 255-31 gives more information. 
Ilg Electric Ventilating Co. 

A For details, circle 6! on Post Card 


TEMPLATE CUTTER works di- 
rectly from drawing 

With Mimik Templator, tracing tem- 

plates can be cut directly from draw- 

ing, company says, in 15 to 45 min. 

While the Templator is designed for 

use with Mimik Tracer, it will also cut 


templates for certain other tracing 
equipment. Attached to any vertical 
mill, device uses 0.003-in shim stock 
and is sandwiched between two pieces 
of plastic to provide stiffness. Dial set- 
tings provide for any angle or radius 
and straight x and y dimensions are 
taken from machine tool table. De- 
signed for small lot production, com- 
pany says runs in 100’s have been 
made with wear less than 0.0001 in. 
Mimik Tracers Inc. 

A For details, circle 62 on Post Card 


PENDANT-TYPE RECEPTACLE 
for ceiling mounting 
The CPSHC, a pendant type, explo- 
sion-proof receptacle incorporates 
company’s dead-end contact feature. 
Any arcing is confined within a plug 
combustion chamber. Dual protection 
is afforded by elimination of live con- 
tacts exposed to atmospheres which 
may contain volatile, inflammable 
fumes, explosive vapors etc. For ceil- 
ing mounting, these receptacles are 
designed for use with company’s Type 
CPP explosion-proof plugs. Of pol- 
ished aluminum, the receptacles have 
Y%-in. hub with set screw and are 
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FILTER SPECIALISTS 
FOR 39 YEARS 
| 





Filters for internal 
combustion engines, 
compressors 

and blowers 


LOWEST INITIAL 
RESISTANCE OF ANY DRY-TYPE 
INTAKE FILTER 


DOLLINGER STAYNEW FILTERS are designed for direct 
application to engines, compressors and blowers or to 
outdoor piping without the need for foundations, sup- 
porting frames, or weather louvers. Staynew’s Radial 
Fin Construction utilizes the very best filtering medium 
available. Offers the greatest active filtering area in any 
given space . . . low pressure drop with maximum effi- 
ciency . . . extended periods of service without mainte- 
nance. Threaded pipe connections or flanges make for 
ease and solidity of installation. For cleaning and in- 
spection, the weather housing does not need to be re- 
moved—a small cover is taken off, a bolt unscrewed, 
and the insert merely lifted out; this is a major advan- 
tage in the case of very large models. Available with 
capacities ranging from 60 to 10,000 C.F.M. Multiple 
units available for larger capacities. Write for Intake 
Filter Bulletin 100. Dollinger Corporation, 55 Centre 
Park, Rochester 3, New York. 


DOLLINGER 








<a 
fiirens> 


ue ID FILTERS « PIPE LINE FILTERS + INTAKE FILTERS » HYDRAULIC FILTERS + ELEC- 

Cc COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN 
FILTERS e VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS » HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS + SILENCER FILTERS 
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rated 20 amp, 1 hp, 115 or 230 v, 60 
cycles a-c, single phase and two- 
wire, three-pole. Appleton Electric Co. 
A For details, circle 63 on Post Card 


LIMIT SWITCH with extension 
arm feature 
Designed to simplify installation at 
hard-to-reach locations on _ general 
machinery and conveyor systems, the 
CR9440 J1 is available with two ex- 
tension forms: an adjustable radius 
roller lever and an extended arm lever. 
For use when a limit switch cannot be 
mounted closely to the part to be de- 
tected, the adjustable-radius roller 


lever device can be used in conveyor 
applications where the parts to be de- 
tected must not be marred. The arm 
may be actuated between 244 and § 
in. from the switch. 

The extended rod lever switch has 
an operating radius of 10% in., per- 
mitting actuation up to that distance 
from the switch. Since location does 
not have to be as precise as with a 
normal limit switch, the installation 
of the extended arm limit switch is 
simplified. Allen screw and spline 
adjustment allows angular position 
changes when needed. A 20-deg over- 
travel is tolerated and movement up 
to 55 fpm is permitted with both 
forms. General Electric Co. 

A For details, circle 64 on Post Card 


OVERHEADTRACK SWITCHES 
are roller gliding type 
Types K and L Switches are of rug- 
ged steel construction, assembled in 
jigs for permanency of alignment, and 
designed for loads of 2000 to 4000 
Ib. Operation is claimed unusually 
easy because the inner track-carrying 
frame rides on anti-friction rollers. 
A latch mechanism holds the switch 
in position. Safety guards are pro- 
vided to prevent carriers from run- 


260 


ning off open ends of incoming rails. 
The switches are designed for hard- 
service applications and manufacturer 
says that parts subject to wear may 
be replaced inexpensively. K and L 
Switches are available for left-hand, 
right-hand and three-way operation; 
for manually-operated and motor- 
propelled systems. They may be 
shifted by hand, electric or air pow- 
er. A right-hand, non-electrified type 
is shown. Cleveland Tramrail Div., 


Cleveland Crane & Engineering Co. 
A For details, circle 65 on Post Card 


— 


ALARM ROTAMETER with 
manual or automatic reset 


Designed to measure fluid rate of flow 
and indicate abnormal high or low 
flows by electronic detection, Series 
18200-C Rotameters use a standard 
rotameter with 5-in., 10-in. or 600- 
mm tube, and a high frequency pick- 
up sensing coil mounted flush against 
the metering tube. This coil is con- 
nected by cable to the electronic 
alarm. The instruments are made to 
activate a warning light or alarm de- 
vice, and to start, or stop a pump, 
motor, or control unit. 

Model E, which requires manual 
reset, can be used with two sensing 


coils for high and low alarm set- 
tings. The float is outside the field of 
the coil during normal flow condi- 
tions. When the float enters and in- 
terrupts the pickup coil field, the 
sensitive relay drops out and de-ener- 
gizes the coil in the power relay, thus 
completing the alarm circuit—which 
remains closed until the float returns 
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Shown above are some of the machines in a mid-western die casting 
plant that have been operating with Houghto-Safe 600 series for up 
to 7 years! 

Not one of these machines has been shut down because of pump 
failure due to faulty lubrication! 

These machines have clocked over 25,000 hours with pump car- 
tridges replaced only at scheduled overhaul periods. Here is the record: 


HOUGHTO-SAFE 
: a 


HOUGHTON L 


MPLETE LINE OF Houghto-Safe 600 series is Houghton’s fortified water-glycol type 
PACKINGS « FLUIDS hydraulic fluid—and it is this unique fortification that gives this fluid 
FOR its unusual lubricating qualities. 

If you operate hydraulic equipment anywhere near open flame or 
high heat, you can protect your personnel and plant against hydraulic 
oil caused fires and protect your equipment against needless wear with 
Houghto-Safe. Write for new Houghto-Safe Bulletin to E. F. Houghton 
& Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. 


Fortified Houghto-Safe m 600 Series—Water-glycol m@ 1000 Series—Phosphate-Ester m (5000 Series—Water-Oil Emulsion 


agdvst t y 7 
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Sundstrand Machine Tool Company, Belvidere, lil. 
—showing 4” Ribbed Embossed exterior of 
Field A bled Insulated Wall. 





SECOND STORY REALLY 


TELLS THE TALE... 
NO MAINTENANCE WITH 


REYNOLD 
ALUMINU 


COMMERCIAL 





ROOFING It’s ladders and scaffolding —second story work 
AND SIDI N G —that makes maintenance men appreciate 

Reynolds Aluminum siding. Once it’s up, you'll 
probably never have to get up there again. No protective painting needed 
. .. because aluminum can never rust and defies corrosive atmospheres that 
can destroy other materials. 

Reynolds Aluminum roofing has the same freedom from maintenance. 
And roof and siding together give your building the advantage of high 
radiant reflection all around . . . improving the comfort of workers winter 
and summer . . . cutting the costs of heating and air-conditioning. 

Available in Corrugated, 4” and 8” Ribbed Embossed, V-Beam and 
Roof Deck . . . all in natural aluminum and in 20 New “Colorweld* 60” 
Colors, embossed or mill finish. These materials also combined in Field 
Assembled Insulated Wall Systems. For full information call 
any Reynolds sales office. Or write to Reynolds Metals Company, 

Richmond 18, Virginia. *Trademark of Reynolds Metals Company 
Watch Reynolds New TV Show "HARRIGAN AND SON" Fridays; 
also “ALL-STAR GOLF," Saturdays—ABC-TV. 
For more facts circle 647 on Reply Card 
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to its normal operating position and 
the power relay is reset by the reset 
button. Model EV, with automatic 
reset, is used with one coil to detect 
deviations above and below a desired 
flow condition. The float is within the 
coil field during normal flow condi- 
tions. Bulletin 18A gives specifica- 
tions. Schutte and Koerting Co. 

A For details, circle 66 on Post Card 


ELECTRIC UNIT HEATERS in 
capacities to 85,325 Btu/hr 
Compact and good looking, Type 
LUH ElectricUnit Heaters have metal 
sheath Chromalox Fintube electric 
elements with built-in line voltage 
overheat protection. Wide fin spacing 
is used to permit efficient, economical 


operation even in dirty atmospheres. 
The fan motor is totally enclosed and 
also has built-in thermal overload 
protection. A fan safety guard is pro- 
vided, and there’s a roomy junction 
box on top of the heater housing shell 
for easy connection from overhead 
wiring. Adjustable, horizontal louvers 
control air flow. Ceiling mounting is 
accomplished by rod-type hangers. 
Available optional equipment includes 
swivel-type wall mounting brackets 
and day-night automatic control sys- 
tem. Heating capacities range from 
17,065 Btu/hr to 85,325 Btu/hr; 
power capacities from 5 to 25 kw and 
208 to 480 v. Edwin L. Wiegand Co. 
A For details, circle 67 on Post Card 


REFLECTOR BULB is compact 


in size, versatile 
This 50-w reflector bulb (50R20) 
throws a beam of controlled light suit- 
able for such uses as close-up supple- 
mentary lighting for inspection. Be- 
cause of its small size—about 2% in. 
in diameter, 4 in. long—the lamp is 


PLANT ENGINEERING 








TEST MACHINE at a metal fabrication plant 
gets air from the Le Roi 100S2 shown below. 
Unit also supplies air for presses, automatic 
and manual welders, painting machines, and 
automatic assembly machines. 


puts your plant 
air supply right 
where you 
need it | 























‘a 


LE RO! 100-HP STATIONARY COMPRESSOR 


Trouble-free air-cooled LeRoi 100S2 delivers 450 cim of 
alr at 125 psi — yet takes up only 20 sq. ft. of floor space. 


Any way you look at it, the Le Roi 100S2 two-stage stationary compressor is 
your best bet to lower your cost of compressed air. LE RO] 


It provides cool, clean airpower. And its compactness permits installation 
near the point of use, thus eliminating excess piping and costly waste of air. 

If you need more air, you just install more Le Roi S2 compressors — and you STATION ARY 
can still beat the cost of centralized air systems. 

The electric-motor-driven 100S2 is easy to operate and maintain. Its Dual- 

Control permits either constant-speed or automatic start-and-stop operation. COMP RESSO RS 
Air cooling eliminates plumbing and water line freeze-ups . . . permits indoor 


or outdoor installation. Balanced design reduces vibration and noise . . . 
extends compressor and motor life. Bw 


Put your compressed air system on a paying basis. Investigate the complete 
Le Roi line of unit-type and stationary air compressors — from 14 to 100 hp. 
Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 
Air Brake Co., Milwaukee 1, Wisconsin. 3¢-0s 















PORTABLE AND TRACTAIR® AIR COMPRESSORS * STATIONARY AIR COMPRESSORS + AIR TOOLS 
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. expected to solve lighting problems in 
FOR COMFORT CONSCI areas difficult to light because of re- 
e OUS ENGINEERS stricted space, bulky equipment, ex- 

cessive heat and brightness and high 
I a expense. A companion lamp to com- 
plant efficiency and ecenomy pany’s 30-w lamp in the same size 


bulb, the new 50-w one is suggested 
for use where the 30-w is too weak 


ae ey and where 75-w floodlight and spot- 
' ~~ light beams are too wide or too con- 

centrated. General Electric Co. 
expect A For details, circle 68 on Post Card 


to eliminate the harmful 


effects of “raw” sunlight 
through ordinary glass Reader Service Cards on 
- pages 301-302 make it easy 
Today, most engineers ; to get further information 
realize the importance of on any of these products. 
ae seen rene te iG Just circle the item numbers 
poott emicioncy end , ig of the products you would 
sprayer Param: Exces: like to know more about. 
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Wraleeliihalaie loli re nare | 


blinding glare makes & wy he q 

seeing tasks difficult ee oo be > _— 

said Siihion = FABRIC FILTER for collecting 
industrial dusts 


This filter is available in a fabric en- 
velope type for low gas volume ap- 
plications, and a tubular type for dust 


D0 insist ON COOLITE, Heat aBsorBING GLASS 


Blue-green Coolite, glare reduced, controls the quality of 
light flooding work areas, helps banish objectionable glare 
... cuts costly eye fatigue that results in seeing errors and 
reduces solar heat up to 50%! That's quite an order but 
Coolite can do all this because Coolite filters out the un- 
wanted factors in raw sunlight to help keep interiors cooler, 
brighter, more comfortable. 





Buy, specify, insist on Coolite Glass. 
Available wired and unwired at . % Ve collection of high gas volumes. En- 
better distributors of quality glass ih ot velopes and tubes come in a range of 
everywhere. . 4 fabrics including nylon, dacron, or- 
; lon and glass. The fabric is cleaned 
a oe aie, ’ by a shaker mechanism or by reverse 
YEA: gas flow. Bulletin 150 gives specifi- 

catalog. Address 2 ahd | cations. John Wood Co. 
Department 13. A For details, circle 69 on Post Card 








PERSONAL PAGING SYSTEM 


MISSISSIPPI can serve 7500 persons 


Announced as capable of providing 

GLASS COMPANY selective voice communications to 

88 Angelica St. © St. Louis 7, Missouri more than 7500 persons, this radio 

7 > NEW YORK « CHICAGO e« FULLERTON, CALIFORNIA paging system operates on standard 

“enn mobile radio VHF frequency bands 

WORLD'S LARGEST MANUFACTURER OF ROLLED, FIGURED AND WIRED GLASS | (25-54 mc and 144-174 mc). It en- 
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Rust — and ways and means of fighting 
it — rate special attention in any well 
planned preventive maintenance pro- 
gram. And, naturally, paint is a first 
consideration. 

Before you select just “any paint” to 
solve this common industrial problem 


ro 
Sen 


— 


FOR A BETTER LOOKING. LONGER LASTING PAINT 108 AT LOWER COST 


however, it will pay you to talk with 
a Barreled Sunlight Engineered Paint 
representative. His thorough knowl- 
edge of the rust inhibiting qualities of 
various heavy duty primers and finishes 
— as to how, when and where to apply 
them — help you make important sav- 


ings in this critical maintenance area. 
This same man can also help you arrive 
at the most economical solutions to 
other painting problems. Call on him 
now for experienced consultation and 
a free in-plant demonstration at no 
obligation. 


@eeeeeeenaeaeeeoeeeeeaeeeaeseaeaeeeaeeeeeeeeeeeeeeaeeeeaeeeeeee @ 


BARRELED SUNLIGHT PAINT COMPANY 

125-j) Georgia Avenue, Providence 5, Rhode Island 

I want help in selecting the right paint for a specific job in my plant 

0 Please send me your “Quick Reference Painting Guide” plus your booklet, “How 


To Reduce Painting Costs. 


C] Please have your representative cali me to arrange an appointment at no obligation. 
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ables one-way communications be- 
tween a central base station and in- 
dividuals carrying compact Handie- 
Talkie Receivers. When an individual 
is paged, an alerting tone sounds in 
his receiver. The voice message fol- 
lows. Private communications are 


ee ° maintained since no other paging re- 
The boiler ceiver is alerted. The transistorized 
5 receiver provides 500 milliwatts au- 

has een | dio output, enabling reception even 
in noisy locations. The pager oper- 


dependable and ates from either a rechargeable bat- 


tery or mercury cells. The 14-oz re- 


trouble-free ceiver clips in a pocket or on a belt, 


accommodates external antenna. 


in every respect. e fe. For low capacity systems, a desk- 


top pushbutton control console 








YEAR AFTER YEAR Continental 
s 2-Pass Automatic Boilers continue 
Lontinenta/ to add to their reputation for un- 
matched customer satisfaction. 
~* Here’s why the Continental 2-Pass 
2-PASS Boiler is the one that works for you 

b like no other boiler can: 


AUTOMATIC most effective combination of 


higher heat exchange with maxi- 


BOILERS mum radiant heat absorption 


e faster waterside circulation , 
(shown) is utilized with a regular 


ans) qonenanened | two-way radio base station. Up to 90 
low first cost calls are provided with each console, 
and four can be used in a system. A 
. , separate tone generating console is 
COMPU, SPEsD-SavING Tae utilized for higher capacity systems 
along with two-way radio base sta- 
tion and pushbutton control unit. 
Stations providing up to 250 w RF 
power output are available. The sta- 
tion can generate up to 7656 individ- 
“SPINNING GAS" . ’ 

TECHNIQUE. Exclusive ual calls. Motorola Inc. 

firing principle com- A For details, circle 70 on Post Card 


pletes combustion in 
o> maraaly ene 
return pass of tubes | SEGMENT BENDER is port- 
is needed to assure 
over 80% efficiency able, one-man operated 
— any oil or gas No. 777, a lightweight segment bender 
sg Letail for 1%-to 4-in. aluminum or steel 
om Fix hy pond conduit and pipe, weighs 65 Ib, ex- 
Plan and Bulletin clusive of shoes. It is possible with 
a optional parts to do 90-deg one-shot 
bending % to 2 in, and thin-wall 
i (EMT) bending % to 2 in, manufac- 
CONTINENTAL BOILER Division turer states. The bender is powered 
by a two-speed, 10,000 psi hand 
BOILER ENGINEERING & SUPPLY CO., Inc. ue tet, epemten wih 2 


Phoenixville, Pennsylvania power pump for faster operation. The 


Nationwide Sales and Service in Principal Cities ram develops 27 tons of pressure, 
and is designed to bend extra-heavy 


simple operation 
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boilers, 
heat exchangers, 
condensers 


easily, more safely with 
non-fuming Dry Acid Cleaners 
based on Du Pont Sulfamic Acid 


EASIER TO USE 

Just scoop the dry acid cleaner from lightweight, disposa- 

ble drum into make-up tank. Often can be added directly 

to steam-generating, condensing and similar equipment 
. no elaborate apparatus or specially trained person- 

nel required. 


SAFER TO HANDLE 


These cleaners are dry, non-fuming powders. No danger 
of broken carboys, spattered liquids, corrosive fumes 
with sulfamic-based cleaners. 


for more 


information, 

mail coupon for free booklet 
and names of formulators 
who offer these compounds 


Name 


Address 


Company ___ 


ECONOMICAL 

1 lb. of dry acid cleaner does the job of 1.5 lbs. of hydro- 
chloric acid. You'll save on shipping, handling and stor- 
age costs. 


LESS CORROSIVE 

Sulfamic acid is less corrosive than hydrochloric acid; 
on brass, 60% less; on steel— 70°); copper—85 %; alumi- 
num—80%. This low corrosion rate permits use with 
the equipment’s own pump. And, with the proper inhibi- 
tor, it can be used safely on galvanized steel. 


E.1. DU PONT DE NEMOURS & CO. (INC.) 
INDUSTRIAL & BIOCHEMICALS DEPARTMENT, N-2539 PE 
WILMINGTON 98, DELAWARE 


Please send me quick facts bulletin on Dry Acid Cleaners, 
names of formulators offering cleaners based on Sulfamic acid. 





REG. Us. pat. OFF 


City 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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For the average industrial user, approxi- 
mately 10 cents of every dollar spent for 
light goes for lamps; approximately 20 cents 
goes for maintenance labor; and about 70 
cents goes for electric power. 


HERE’S WHERE 
THE MONEY GOES 
WHEN YOU BUY LIGHT 


2 





OF 


A 200 watt incandescent lamp produces ap- 
proximately 3800 lumens. Two 100 watt 
incandescent lamps produce approximately 
3400 lumens — about 10% less light. 


WATT FOR WATT, FLUORESCENTS PRODUCE TWICE AS MUCH 
4 LIGHT AS INCANDESCENTS 


About 7.5% of the electrical 
energy consumed by a typical 
40 watt incandescent lamp is 
produced as light. In a typical 
40 watt fluorescent lamp, the 
percentage is about 20.5. In 
both types, the remainder of 
the electrical energy is heat loss. 


i etieeetencneteetmeetienatimeniinien santana 














INSPECTIONS GUARD 
CHAMPION LAMP QUALITY 


Checks and counter checks 

at each step of production guard the 

quality and uniformity of Champion 

lamps. Result: you get all the light you pay for 
when you use Champions. 


CHAMPION LAMP WORKS, Lynn, Massachusetts 


CHAMPION INCANDESCENT-FLUORESCENT «+ yOuR BEST BUY IN LAMPS 
For more facts circle 653 on Reply Card 
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schedule 80 pipe. Features include: 
one-piece frame of high-strength alu- 
minum, one set of aluminum pipe 
supports for all pipe sizes, and quick- 
locking pins. Greenlee Tool Co. 

A Fer details, circle 71 on Post Card 


BEVEL GEAR OPERATOR for 
opening, closing valves 
Converto-Gear Operator is designed 
to provide power-assist in opening and 
closing iron and steel O.S. & Y. and 
non-rising stem gate valves having 
stem diameters of 2%-in. or less. It 
can be supplied with new valves, or 
ordered separately and installed in 





the field on present Crane valves. 
Operator uses a bevel gear with a 4.11 
to 1 ratio, and unit is adaptable for 
either pneumatic or electric power 
wrench operation. Available off the 
shelf, valve can be converted and 
operator installed in less than 30 min. 
company says, while valve is in serv- 
ice. Spiral cut bevel gears are designed 
to give improved performance and 
long wear. Operator is adaptable for 
vertical or horizontal valve operation: 
Three kits are available for field in- 
stallation: for O.S. & Y. valves with 
ball bearing yokes, for O.S. & Y. 
valves with split yokes and for non- 
rising stem valves. Crane Co. 

A For details, circle 72 on Post Card 





ELECTRIC POWER UNIT con- 
verts hand propelled equipment 
Dyna-Drive is a compact power unit 
created to eliminate manual pushing 
or dragging of heavy loads. It is adapt- 
able for attachment to hand propelled 
lift trucks, platform trucks, floor 
cranes, other mobile equipment, and 
said to provide smooth starting and 
rolling. The wheel of the mechanism, 
designed to carry only the weight of 
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BONUS LIFE 


BONUS PROTECTION 


from the Boiler Capital of the World 


e BONUS LIFE means longer life and less refractory 
maintenance made possible by Titusville’s unique WTP de- 
sign featuring 65% Black Surface Tube Area coverage on 
rear wall. 

Titusville’s increased black surface tube area means less 
refractory maintenance through longer refractory life (less 
down-time for replacement) and a faster steamer. 


e BCNUS PROTECTION provided by Titusville WTP’s 
> double casing design solves the corrosive product problem. 
wom ya Most water tube steam generators operate intermittently. 
a = When dew point is approached at low fire condition, corro- 
sive product can form quickly in single casing boilers. 
Titusville WTP’s double casing design (with insulation 
between) reduces temperature differential. Result: forma- 
tion of corrosive product almost entirely eliminated for 
many times more casing life. 


THE TITUSVILLE IRON WORKS COMPANY 


TITUSVILLE, PENNSYLVANIA 


Division of Leet Corporation 





For your 
BONUS LIFE 
and 
BONUS 
os PROTECTION 

5 ee specify 
WTP 
from Titusville 





this or this 


This is Dravo Tru-Weld Grating. In this 
cross section of a cross bar-bearing bar 
weld, the metal has fused together. 
There are no gaps to admit moisture or 
weaken the joint. It cannot come apart. 


R ; * 
ns No a 


Here fusion of metals is incomplete. 
There is a noticeable gap between bear- 
ing bar and cross bar, an open invitation 
to internal corrosion which can weaken 
the joint and add to maintenance costs. 


which weld for your grating? 


Tru-Weld grating is stronger because it is made that way. Its added strength 
comes from a manufacturing process that completely fuses the metal at cross 
bar-bearing bar joints and holds the bars to exact spacing. The result is grating 
that stands up under excessive vibration, heavy traffic or in areas where cor- 
rosive fumes and moisture are a problem. And Dravo Tru-Weld grating costs 


no more, 


Complete estimating, !ayout and fabricating services are available. Imme- 
diate delivery from stocks maintained at nearby Joseph T. Ryerson Service 
Centers will help you meet exacting construction schedules, 

For more information on this new, stronger grating, call the Dravo repre- 
sentative in your area, or write DrAVO CORPORATION, PITTSBURGH 25, PA. 


DRAV 


ce rR PP OR AT E 
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the propulsion unit itself, rides up and 
down freely, compensating for floor 
irregularities and as well as maintain- 
ing constant traction between wheel 
and surface. Push buttons in the han- 
dle’s center provide for finger tip 


> 


~~ 


' 4 


control of forward and backward ac- 
celeration and braking. Dyna-Drive is 
available in 3000- or 8000-lb capacities. 

The former has a 12-v d-c heavy-duty 
motor, 10-by-3 in. driving wheel, and 
a handle control mechanically oper- 
ated brake, fluid drive or centrifugal 
clutch. The larger capacity unit has a 
10-by-4 in. driving wheel and an auto- 
matic deadman brake. Colson Corp. 

A For details, circle 73 on Post Card 


ADAPTERS convert manual 
valves to automatics 
Manually operated process and con- 
trol valves may be economically con- 
verted to automatic operation with 
this valve adapter, company states. 
The unit works with present piping 
and valve bodies so that lines in over- 


heads, walls, floors and equipment 
need not be disturbed. Installation is 
by removing stem and bonnet of the 
old valve and screwing an adapter 
into place instead. The adapter is 
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400% faster at 1/3 the cost... 


using Model 726 Roto-Hammer and new Skil “Flat-Tip” Carbide Bits 


COMPARISON 
TEST NEW 1 No. 23536 | 6.80 hours $37.40 
SKIL Flat-Tip Bit labor total cost 
Based on setting METHOD used required (labor and bit) 


1000 nga ry 
anchors for %” 
bolts in %e” CONVEN- acest cost 


diam. holes TIONAL wally 

labor at (labor and “ 

$300 per br.) cuaheeeed chuck wrench) G ty 
NOTE: Cost of anchors (same for both tests) not included. 


Ask your Skil distributor for a demonstration. Look under ““Tools—Electric” Automatic Power Rotation. Mode! 
726 drilis holes without tiresome hand 


in the Yellow Pages. Or write Skil Corporation, Dept. 120J, 5033 Elston Avenue, . a 
Chicago 30, Illinois. In Canada: Skiltools Limited, Trenton, Ontario. ay No oon beak er 


* Seif-driiling and expansion type shields, also new types about to be announced. 


++ AND SKILSAW POWER TOOLS 
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then linked by wiring or hydraulic 
tubing to a conveniently located au- 
tomatic switch or timer. Where more 
than one valve is involved, control 
maybe integrated in a suitable multi- 
ple station controller which will ac- 
tuate each valve independently ac- 
cording to its prescribed on-off cycle. 
Model 28E (electrically operated) 
and Model 28H (hydraulically oper- 


ated) are available for converting 
most standard globe valves in present 
use. Febco, Inc. 

A For details, circle 74 on Post Card 


VACUUM HOIST LIFTER lifts 
up to 100 Ib 


Although developed for lifting car 
hoods and trunks in a horizontal po- 
sition and stacking them vertically, 
this versatile vacuum hoist attachment 
can be adapted to similar problems 
involving horizontal lifting and verti- 
cal stacking of lightweight, nonporous 
material. It is made of aluminum 





QUICK- CONNECTIVE 
- RING LOCK 
COUPLING — 


The coupling that’s 


Tougher... Lighter... &maller 


handles more air...with minimum pressure drop 
-and gives you all these other advantages - 


Has fewer parts. Locking ring 
provides positive lock... tight fit 
...minimum wear. Equipped 
with automatic sleeve lock. 


Handles any job in your shop 
using %” to %" connections — 
from the air line to the air tool. 


All Series 2-RL Sockets and Plugs 
are interchangeable — likewise 

all Series 3-RL Sockets and Plugs. 
Eliminates any need for various 
size couplings in hook-up 

— makes it easy to keep 

stock parts in balance — holds 
inventories to a minimum. 


cee “OS™ 


WW Mi: 


instant Automatic Flow or Shut-Off 
Write for the Hansen Catalog 


Here’s an always ready refer- 

ence when you want informo- 

tion on couplings in a hurry. Lists 
complete range of sizes of Hansen 
One-Way Shut-Off, Two-Way 
Shut-Off, and Straight-Through Couplings 
—including Special Service Couplings for 
LP.Gas, Steam, Oxygen, Acetylene, etc. 


Representatives in Principal Cities —See Yellow Pages 


SINCE 1915 


THE HANSEN 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 
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tubing and weighs only 40 Ib and has 
a lifting capacity of 100 Ib. Construc- 
tion incorporates four Neoprene pads. 
The attachment may be used in con- 
junction with company’s Powerpac 
and existing hoisting facilities. Vac- 
U-Lift Co. 

A For details, circle 75 on Post Card 


TURNING TOOL for turret 


lathe and screw machine 
This versatile tool duplicates opera- 
tions of 14 separate tools, it is an- 
nounced. It can be changed from a 
right- to left-hand tool in seconds, 
says manufacturer, and used as either 
right- or left-hand balancing turn- 








ing tool, centering facing or knee 
tools, as a backrest, roller box float- 
ing drill holder or pointing tool. Set- 
ting for various operations are sim- 
plified. Operations performed include 
drilling and chamfering, turning and 
centering, turning shoulders concen- 
tric with stock diameter, turning and 
forming special spaces on ends of 
parts while drilling or reaming, turn- 
ing two diameters while drilling or 
reaming, turning and chamfering two 
corners while facing end of part 
along with drilling or reaming etc. R 
and L Tools. 

A For details, circle 76 on Post Card 


FLUORESCENT LAMP gives 


more light for the money 
This fluorescent lamp is announced 
as providing 15 per cent more light 
than standard 40-w cool white lamps, 
and 36 per cent more than daylight 
type lamps. Producing 3200 lumens, 
compared to 2800 for conventional 
40-w fluorescent lamps, the new 
product also offers excellent light 
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Save up to *30 on cable cost with 
new G-E reversible-wiring safety switches 


Load 


Line Line 


Old way wastes wire, work and money. Looped New G-E way eliminates danger of wire abra- 
cable inside box presents danger of wire abrasion. sion, inconvenience of upside-down boxes. ON- 
None of this is necessary when you use new OFF indication remains unchanged. Available 
General Electric reversible-wiring safety switches, with line lugs factory-installed at bottom, or for 
100-amp and above. field installation. 


Switch Guctame Amount Saved Per Switch Installed* of Wire Saved (in Feet) 
Reting 2-Pole 3-Pole 2-Pole 3-Pole 
100 AMP 2 $ #1 $ 1.36 
200 AMP 3/0 3.73 5.60 
400 AMP /240 VOLT 500 MCM 12.56 18.90 
400 AMP /600 VOLT 500 MCM 
600 AMP /240 VOLT (2) 350 MCM 
600 AMP /600 VOLT (2) 350 MCM 


*Based on approximate contractor prices for Type RHW copper building wire. 


GENERAL @ ELeEctRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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OFFERS THE MOST 


COMPLETE LINE OF WIDE-RANGE 
ADJUSTABLE-SPEED DRIVES 
FROM STOCK 





Single groove drives in “‘Q”’, “R’’, and ‘““‘W”’ cross-section transmit up to 20 hp. 
Double groove drives in ““R” cross-section transmit up to 30 hp. 


Order from 7 sizes and 4 models of 
AP Wide-Range Adjustable-Speed 
Drives. Single groove drives in 
“QQ”, “R”, and “W”’ belt cross-sec- 
tion width transmit up to 20 hp. 
And double-groove drives in “R” 
belt cross-section widths deliver up 
to 30 hp. 

Previously made on special order 
for textile machinery manufacturers, 
AP 2-R Groove Adjustable-Speed 
Drives are now being made for 
Stock. Intended for use on machines 
where a heavy duty, dependable, 
economical adjustable-speed drive is 
needed, they are ideal for replace- 
ment of existing overloaded drives— 
and new installations—where in- 
creased capacities are required. 

AP Wide-Range Adjustable-Speed 
Drives are the economical, compact 
and positive form of speed control. 
Furnishing quiet, accurate adjust- 
ment (up to 2:1), they insure proper 
drive speed for all applications. 


pPePeaT a PERTUNED arene 


1 Exclusive double-tapered 
hub locks flanges securely— 
permits stepless, accurate 
speed adjustment. Small or 
large adjustments are precise 
and permanent, no freezing. 


2 Precisely machined and dy- 
namically balanced, all sheaves 
are strong, quiet running, long- 
lasting and trouble-free. 


3 Simultaneously moving 
flanges insure correct belt 
alignment at all times. 





4 Companion Sheaves feature 
Q-D Bushings. Easily in- 
stalled or removed, they grip 
shaft firmly. 





an 


Your AP Distributor will tell you why more mill men 
are specifying AP Adjustable-Speed Drives. See him! 
His experience and engineering know-how will prove 
that it pays for you to standardize on AP. 


THE # AMERICAN PULLEY COMPANY 


4200 WISSAHICKON AVENUE - PHILADELPHIA 29, PA. 


| Ae 


A division of VAN NORMAN INDUSTRIES INC. 
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maintenance characteristics, accord- 
ing to manufacturer. It is designed to 
provide greater economy in lighting 
costs and suggested for applications 
where high light output at low cost 
is more important than critical color 
rendition. 

High efficiency of the lamps is at- 
tributed to use of special green phos- 
phors, balanced by color improving 
phosphors rich in red to provide an 
eighth shade of white fluorescent 
light. This color is said to produce a 
cool, comfortable atmosphere, ideal 
for seeing tasks with good rendition 
obtained on all colors as well as the 
complexion. Made in universal pre- 
heat rapid start design, the high ef- 
ficiency fits present fixtures and bal- 
lasts; it lists for around $1.30. It is 
also available in the 96-in. slimline 
design at around $3.30. Westinghouse 
Electric Corp. 


A For details, circle 77 on Post Card 


LOAD CALCULATOR deter- 
mines man-hour requirements 
For simplifying the translation of 
production quantities and rates into 
shop loads, the Machine Load Calcu- 


lator uses regular shop order quanti- 
ties and operation standards, It shows 
correct production hours either for 
a single operation or for a series of 
operations—with one setting of its 
two discs. Of vinyl plastic, this 6-in. 
diam calculator costs under $8.00. 
Van D. Mark. 


A For details, circle 78 on Post Card 


METAL SLICER utilizes thin cut- 
ting wheel 


| Claimed capable of slicing costly and 


rare metals into wafers so thin that 
100 can be stacked to the inch, the 
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CONTROL CORROSION 


Severe weathering, critical chemical exposures 
even at elevated temperatures, and many other 
corrosion problems can be controlled by a 
Truscon system specifically engineered for the 
job. Maximum protection at the lowest cost per 
square foot per year is the prime consideration 


of every Truscon recommendation. 


When you consult Truscon you get a written 


Resests the 


Industrial Maintenance Division of Peaetraties 
Devoe & Raynolds Co., Inc. 
Detroit 11, Michigan 


specification for proper surface preparation 
and painting, plus assistance in application 
and inspection methods. Interior or exterior 
surfaces, metal or concrete, machinery, build- 
ings, bridges, or tanks, can all be protected by 
a Truscon coating system. Call the branch 
nearest you or write Truscon Laboratories for 


specific information. 
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now available with 


I/D Micro-Slicer uses a thin cutting 


()/ | wheel with an open center. Circling 
/0 | the inside opening is a diamond cut- 
ting edge. The ingot of metal to be 


cut is positioned through the inner 
for HYDRAULIC CONTROLS, AIR CYLINDERS, ame Cota uihatom ame 
RECIPROCATING PUMPS 


Darcova Pumcup 


ri 


0.006 and 0.010 in. thick. (Cutting 
surfaces two to three times as thick 
are generally used for slicing with 
the outside edge.) The result, ac- 
cording to manufacturer, is a 40 to 
- 50 reduction in material lost in 
ae AT cutting. The DoAll Co. 
A For a copy, circle 79 on Post Card 


FIRE ALARM STATION with a 


slimmed down profile 


In designing this fire alarm station, 
manufacturer has taken the mechan- 
ism out of the hall and put it in the 
wall, reducing box projection beyond 


' 


Darcova 45° 
Bevel Type Pumcup 


ARLING Pumcups—long noted for unequalled efficiency and life in all 

kinds of cylinders—are now greatly exceeding their own performance 
records! The new 100% Nylon Composition, available onv/y in Darcova Pum- 
cups, does it! 

Nylon Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready now to give you unprecedented piston packing 
performance! 

Write for helpful data Bulletin No. 5503. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 14, Pa. 

wall surface to a mere *%4 in. Built to 
be easily seen despite its streamlined 
TRADE MARK design, the station is not only slender 
4 a but presents a smaller face plate. 
Alarm box is for use with any coded 

fire alarm system. The Autocall Co. 
A For a copy, circle 80 on Post Card 
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Kennecott selects Steel for its New Arizona Expansion Program 


American Bridge fabricated and erected this Fine Ore Crushing Building, Fine Ore Storage 
Building, and 1,920-ft. conveyor support structure for Kennecott Copper Corporation. This 
new building expansion at Kennecott’s Ray Mines Division in Arizona required 1,950 tons of 
structural steel, and all connections were bolted or welded at the job site. (J) Why Structural 
Steel? It saves time and money . . . it’s easy to fabricate . . . easy to work with. Designers and 
contractors are more familiar with steel than other structural materials . . . the job’s done 
right. And no other material can match the strength, durability, dependability, and economy 
of structural steel. LJ) American Bridge is experienced in all types of structural steel fabrication 
and construction. For more information, contact any of our offices listed below. 


USS is a registered trademark 


General Offices: 525 William Penn Place, Pittsburgh, Pa. 
Side atesh tetie sone Contracting Offices in. Ambridge - Atlanta - Baltimore - Birmingham - Boston American Bridge 
. onal Gnadienn Chicago + Cincinnati - Cleveland + Dallas - Denver + Detroit - Elmira + Gary Division of 
product is made o Harrisburg, Pa. - Houston + Los Angeles - Memphis « Minneapolis - New York 
dependable Steel Orange, Texas + Philadelphia « Pittsburgh + Portiand, Ore. - Roanoke - St. Louis United States Steel 
San Francisco + Trenton + United States Stee! Export Company. New York 
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SLY DUST FILTERS 
For Maximum 


COMPACTNESS 












































SLY DUST ARRESTER <— 


47% \ess filtering area per cubic 
foot of filter. 















































SLY TUBE-TYPE FILTER 


37% less filtering area per cubic 
foot of filter. 








Y i ES 
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TODAY 
NEW SLY "ROLL-CLEAN’” 
DYNACLONE® 


Most filtering area per cubic foot of filter. 





SLY DUST FILTERS PROVIDE 20 TO 
40% MORE CLOTH IN A GIVEN SPACE 
THAN ANY OTHER DUST FILTER. 


The new “‘Roll-Clean’’ Dynaclone gives: Continuous cleaning, constant 
suction and complete accessibility in the least possible space. 

Space saved with the Dynaclone means: Lower installation costs, lower 
building costs, simplified piping and ductwork. 

Only the Dynaclone furnishes: A single exhaust fan that does the entire 
job, providing both suction for dust collection and air for bag cleaning. 
No auxiliary blowers required. 

New “Resist-O-Wear”’ bags in the Dynaclone offer: 200 to 300% more 
bag life, easier bag changing, simplicity of construction, and job-proved 
ruggedness. 

More than 40,000 Sly Dust Filters in operation, including over 1,000 
Sly Dynaclones, prove their advanced design. See for yourself. . . 


SEND FOR 36-PAGE CATALOG 104 
THE W. W. SLY MANUFACTURING CO. 


4600 Train Avenue « Cleveland 1, Ohio « Offices in Principal Cities « Overseas Licenses: 
Andrew Air Conditioning Ltd., London S. W. 1, England 
For more facts circle 663 on Reply Card 
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INDUSTRIAL FILMS 


New Film Library 


AN INDUSTRIAL EDUCATION Film 
Library offering industry and govern- 
ment original audio-visual aids for 
reducing costs, increasing produc- 
tivity and improving quality or per- 
formance, is being established in 
Princeton, N. J. 

The library’s films provide a system- 
atic method for keeping abreast of the 
latest developments and techniques 
for more efficient and economical 
operations. Produced under the 
direction of authorities in their 
fields, the films will be helpful to 
executives, supervisors, engineers 
and other top personnel. 

Audio-visual aids are often needed 
to help “sell” the cost reducing 
techniques to management and em- 
ployees. Training directors will now 
have access to a collection of spezif- 
ically designed motion pictures which 
can be used in training and indoc- 
trination program. Prints of the films 
are for rent and sale. 

Films now in the library, or planned 
for production include “The Concept 
and Principles of Functional Draft- 
ing,” “The Principles and Application 
of Work Sampling,” “Locating and 
Developing Creativity in the Organi- 
zation,” “Inventory Control,” Plan- 
ning More Profitable Plant and Office 
Layouts,” and “Cutting ‘Must’ Read- 
ing Time in Half.” 

For further information, write to 
Industrial Education Film Library, 
3 Palmer Square, Princeton, N. J. 





Techniques for Cost Reduction 


A NEW INDUSTRIAL motion picture 
on work sampling, especially designed 
to provide industrial and business 
organizations with an economical, con- 
venient method of familiarizing man- 
agement and employees with this cost- 
reducing technique, is now being dis- 
tributed in the United States and 
abroad. 

Entitled “The Principles and Ap- 
plication of Work Sampling,” it was 
written under the direction of Wallace 
J. Richardson, Professor of Industrial 
Engineering, Lehigh University. 

The film gives a sound under- 
standing of the technique to everyone 
concerned with cost reduction pro- 
grams ... top management person- 
nel responsible for approving them, 
department heads who implement 
them, union officials who must be 
“sold” on them, and employees in- 
volved in them. 

After demonstrating the need for 
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SORGEL’S SPECIALIZATION 


assures Quiet Quality dry-type transformer 
performance that’s the finest in the industry 
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SCHOOL BUILDINGS <= SHOPPING 
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HOSPITALS 


OFFICE BUILDINGS 


Imaginative progress has been, and is being, made 
every day at Sorgel. In all forms of modern elec- 


Since 1916 the principal products at Sorgel Electric 
Company have been dry-type transformers. Because 


of this long-time pioneering, specialization and 
experienced engineering, Sorgel customers are 
assured of continuous, more dependable transformer 
performance. 


The Quiet Quality of Sorgel dry-type transformers 
provide the highest efficiency, which reduces oper- 
ating costs. Sorgel specialization assures a product 
that requires little or no maintenance, and a design 
that’s easy, more economical to install. 


t 


TRANSFORMERS 


trical distribution the Sorgel product is your best 
buy in stepping down higher distribution voltage to 
utilization voltage for institutional, commercial and 
industrial buildings. Look for the Sorgel mark, and 
when you find it, you'll know this electrical instal- 
lation was the first choice of a quality-conscious 
Consulting Engineer, Plant Engineer,Contractor or 
End-user who wanted to assure dependable, uninter- 
rupted electrical distribution. 














Complete Line for Every Purpose up to 10,000 Kvo, up to 15,000 Volts, 
I Special Transformers and Saturable Reactors 


Including 


SORGEL ELECT 


i te 


RIC COMPANY 


+ Gee. tied oe 


841 West National Ave., Milwaukee 4, Wisconsin 


Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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Reading liquid levels 
got you out on a limb? 


Not if an easy-to-read Liquidometer Gauge is 
used to indicate exact levels at a glance. It’s as 
simple as telling time...ends potentially dan- 
gerous dip-sticking. 

Liquidometer Gauges enable one man to read 
liquid levels safely and precisely—keeping a 
continuous, right-at-hand inventory — without 
risking life and limb. 

Take the hazards out of liquid measurement— 
save time, too—by installing reliable Liquido- 
meter Gauges. There is a type available for 
practically every liquid measuring application. 


For complete details, write 


Dept. B, Long Island City |, New York 
For more facts circle 665 on Reply Card 
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work measurement, Professor Rich- 
ardson shows in the film how work 
sampling studies are conducted and 
demonstrates some of the many ap- 
plications of this new technique, such 
as determining which operations 
should be included in cost-reduction 
programs, applying results to cost 
control and cost accounting, and de- 
veloping realistic estimates of man- 
power requirements. 

The film is a part of a series de- 
signed to provide industry with audio- 
visual aids on successful techniques 
for reducing costs, increasing pro- 
ductivity, and improving quality of 
performance. This subject was pro- 
duced as a result of continuing studies 
of specific industry needs conducted 
by the Industrial Education Institute 
at seminars held throughout the coun- 
try. It is designed to supplement ex- 
isting company training programs, or 
to form the foundation for a new 
program. Write to the Industrial Edu- 
cation Film Library, 3 Palmer Square, 
Princeton, N. J. for more information. 


Esthetics of Masonry 


THE MASONRY INDUSTRY has 
launched a new venture in the field 
of architectural esthetics which em- 
ploys a motion picture film, a book 
and a high fidelity recording, the Al- 
lied Masonry Council announced. 

“Man and Masonry,” is the result 
of a year-long research project on the 
esthetic qualities of masonry made un- 
der the direction of Bernd Foerster, 
Assistant Professor of Architecture at 
Rensselaer Polytechnic Institute. 

Professor Foerster’s study included 
the gathering of many unusual photo- 
graphs from all over the world. In ad- 
dition to their own individual interest. 
these photographs of both obscure 
and famous structures have an un- 
usual relationship to each other. They 
were developed into a motion picture 
film which examines masonry through 
scale, nature, form, light, screens, pat- 
tern, texture, sculpture and emotion. 

At the same time that the film was 
being produced, a “Man and Mason- 
ry” book, employing the same pho- 
tographs, was edited. 

The masonry industry plans to 
show the film at a series of meetings 
for architects around the country. 
The “Man and Masonry” book and 
the symphonic record are being 
distributed to architects by members 
of the masonry industry. For further 
information write to Standard Clay 
Products Institute. 1520 18th St., 
N.W., Washington 6, D.C. 
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Right, PPG insulation is easily cut to size on the job. 
Left, Foreman Charles W. Booth, of Acheson Sheet Metal 
Company, supervises installation of ductwork. PPG 
Neoprene-coated Duct Liner meets all requirements of 
NBFU Bulletins No. 90-A and 90-B for ducts, and bears 
the label of Underwriters’ Laboratories, Inc. 


The inside story 





on a hush-up job = 
in Tampa 


(with PPG Fiber Glass Insulation, of course!) 


It will be quiet, as well as comfortable around the new 
State Agency Building at Tampa, Florida, because PPG 
Fiber Glass Insulation has been installed in the ductwork 
of the heating and air conditioning system. 

Job foreman Charles W. Booth of Acheson Sheet Metal 
Company, Jacksonville, installers of the ductwork, re- 
ports that the long life-expectancy of PPG Neoprene- 
coated Fiber Glass is of great importance in the choice 
of this insulation, because of the difficulty of replacement 
in a duct system. 


It’s what’s inside that counts! 


Mr. Booth says that PPG Insulation has extraordinary 


sound-deadening qualities which eliminate fan noise, has 
excellent thermal-barrier characteristics, and low resist- 
ance to air flow. In addition to ease of handling and in- 
stallation, it will not be affected by humidity, won't 
swell, rot or decay . . . very important in Tampa-types 
of climates! 


Get best results with PPG 


Available in a range of sizes, densities, and facings to 
meet any insulation specification. For more information, 
contact your nearest Fiber Glass Sales Office, or write 
Pittsburgh Plate Glass Company, Fiber Glass Division, One 
Gateway Center, Pittsburgh 22, Penna. 


Sales Offices: Atlanta, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, 
Fort Wayne, Houston, Jacksonville, Kansas City, Los Angeles, Louisville, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Seattle and Washington 


FIBER 
bl r4 


GLASS 


PITTSBURGH 


7 oe 2 GLASS COMPANY 














Industrial Lighting 


(Continued from page 179) 


quire very little comment. In bor- 
derline decisions between the use of 
incandescent and fluorescent, two 
questions may be asked: “Are the 
hours use long enough so that the 
lower operating cost will offset the 
higher first cost of fluorescent?” 
and “Is the greater diffusion pro- 
vided by the ‘line’ source, fluores- 
cent, a desirable feature?” 

End darkening of fluorescent 


lamps in general is of three types. 
Fairly dense blackening, starting at 
the base and extending along the 
lamp for two or three inches gener- 
ally indicates that the lamp is at or 
near the end of its life. A dark spot 
is not an indication that the lamp 
is near the end of its life. It is con- 
densed mercury, which sometimes 
appears on new lamps but usually 
evaporates after the lamp has been 
lighted for a while. Mercury may 
condense on the bulb at other times, 
where one part of the bulb is cooler 


Soot Removers 


Brine Treatments 


Sweet Water 
Treatment 


Boiler Water 
Treatments 


Coravol’ Steam 
System Treatment 


Anti-Foams 


Feed Line 
Treatments 


Fuel Oil Sludge 
Dispersant 


Cooling Water 
Treatments 


Algaecides 


Potable Water 
Treatments 


Lightning Scale 
Removers 


Coagulants 


_ 
Iron 
Retardants 


the ways WESTERN can help you 


. in the chemical treatment of your WATER—STEAM—FUEL. For over 70 years 
Western’s special formulas and individual technical service have been controlling scale, 
corrosion, foaming, algae, sludge, soot, and related operating problems. 


WESTERN 


Ask for the brochures that apply to your own needs. 


WESTERN CHEMICAL COMPANY 


714 Washington St., Kansas City 5, Mo. 
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than the rest. Streaks or spots some- 
times occur when louvers are close 
to lamps. 

When the cathodes of a preheat 
lamp flash on and off, but the lamp 
does not start, the lamp may be at 
the end of its life, or the starter may 
have failed. If the lamp does not 
show enough end blackening to in- 
dicate end of life, the starter should 
be checked. A manual-reset starter 
may merely need to have the reset 
button pushed. 

If a rapid start Or an instant start 
lamp fails to operate and is appar- 
ently not near the end of life, look 
for poor contact in the lampholders. 
End Part II 


Unit Heater Maintenance 


(Continued from page 129) 


heaters attached while another 
guides the eye bolts of the heater 
onto the hooks on the crosspiece. 
This has certainly simplified the 
job and eliminated the waste of 
manpower. 

The piping has been redesigned, 
too, to allow for flushing the coil 
section of the heater. A dripleg is 
installed on the discharge side of 
the heater to collect scale and rust. 
Simply disconnect a union on the 
supply end and one on the dis- 
charge side of the heater, and it is 
ready to be removed. 

Electrical connection at the 
motor is made with a flexible cord. 
By removing three screws from the 
fan guard which supports the 
motor, it can be hung to one side 
without a motor disconnect. This 
makes it possible to steam-clean 
the radiator in place. 

The latest innovation is the use 
of Teflon tape on pipe threads. 
Leaks have been virtually elimi- 
nated. 

This streamlined standard ap- 
proach to unit heater installation 
and maintenance is now reducing 
Monsanto’s cost over $5000 a year 
at this plant alone. End 





Tear Sheets, Anyone? 


Readers interested in obtaining 
tear sheets of articles should 
write to the Editor, Plant Engi- 
neering, 308 East James St., 
Barrington, IIl., or use the post- 
paid card elsewhere in this issue. 
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Shape Shops need 


HALLOWELL 


CABINET BENCHES 


= 


Model 608 -Basic 
ach 


. 


Two 2-drawer tiers 


IE = 
h SJ 


a 
Two shelves and 
top shelf 


Electrical panel 


shelves and sliding doors 


== 


Two adjustable 
shelves 


\—— 


Two 3-drawer tiers 


Drawer tiers and 
Storage wall 


Three 2-drawer tier 
units 


Two shelves, sliding 
doors and lock 


‘ 


Two 4-drawer tiers 


Two shelves, sliding 
doors and drawer tier 


Top shelf, shelves 
and shding doors 


There isa standard HALLOWELL Cabinet Bench for 
every job. Drawers, doors, electrical panels or 
test panels, shelves and other interchangeable 
accessories give you what you need now—yet 
enable you to rearrange or add as work require- 
ments change. Built to last indefinitely. Ask 
your HALLOWELL distributor for full information, 
or mail coupon below. 


COLUMBIA-HALLOWELL Division SPS 


Jenkintown 26, Pa. 


Please send me the full line Hallowell Shop Equipment Catalog. 


NAME 





Please Print 
COMPANY 





ADDRESS 





CITY 





Se ee ee ee ee ee ee ee ee ee 


* SANTA ANA, CALIFORNIA 


COLUMBIA-HALLOWELL Division 


JENKINTOWN 26 


where reliability replaces probability 
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Another CTENNANT) First! 


NEW walk-behind 
ELECTRIC 








NO FUMES, NO ODORS with 
the new TENNANT Model 40-E 
Electric Sweeper! Silent, safe 
and sanitary; assures an 
ULTRA-CLEAN sweeping job! 


First of its kind, the new TENNANT 
Model 40-E Electric Sweeper is in 
a class by itself for ultra-clean 
sweeping and sanitary performance! 


Compact. Just 33” wide, this new self- 
propelled, dual-battery machine is 
especially made for vacuumized 
sweeping of congested areas where 
standards of cleanliness are critical. 


Economical. Replaces costly handwork. 
Sweeps more than 38,000 sq. ft. on a 
single battery charge under normal 
operating conditions. 

Sanitary. Reduces air-borne dust . . . 
gets dirt that pushbrooms miss. And 
there are no fumes, no odors, no 
noise . . . when you sweep electrically! 
WRITE TODAY for illustrated bulletin. 
G. H. TENNANT Co., 771L N. Lilac 
Drive, Minneapolis 22, Minnesota. 


TENA 


SPECIALIZED MAINTENANCE 


OUTSTANDING FEATURES 
@ Sweeps a 34” path (max.) on the run. 
Propels itself at 1.9 mph 


@ Saves manhours. Sweeps up to 2000 
sq. ft. in 5 minutes or less 


@ Rotary 17” side brush sweeps flush 
with wall; 26” main brush “floats” to 
follow floor contours 


High volume vacuum; sucks fine dust 
into 2200 sq. in. filter area 


Dual front-wheel drive; | hp motor; 
2 cu. ft. removable dirt hopper 


Easy-to-use, finger-tip control. Stops 
when handle is released 


Modestly priced to fit most budgets 











Industry’s Most Widely Used 


EQUIPMENT 
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Drill Press Mill Lowers Cost 


STANDARD 17-in. Delta drill press 
mills the face of a two-inch hole in 
meter housings faster and at lower 
cost than a milling machine at 
Rockwell Manufacturing Company's 
Russellville, Ky., aluminum die 
casting foundry. It also permits use 
of a low cost machine instead of 
tying up an expensive milling ma- 
chine and a skilled operator. 

A piece of pipe has been fitted 





Standard drill press performs facing 
operation on meter housing, releasing 
expensive milling machine and skilled 
operator for more complex operations. 


around the drill press spindle to 
guard the operator against flying 
chips. The guard is easily removed 
so that the tool may be used for 
conventional drilling when not need- 
ed for milling operations. 

Air clamps, located on each side 
of the table, hold the work firmly 
during the milling operation. Clamps 
are applied and released by a con- 
veniently located manual air valve. 


Saves Time On Tool Crib Move 
By KENNETH F. BIDDLE, Plant Engineer 
Sundstrand Aviation, Rockford, Illinois 
MOVING A TOOL CRIB or stock- 
room to another location can be an 
expensive, time consuming project. 
Bins are unloaded, moved to the 
new location and then loaded again. 
When we recently faced the prob- 
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“A major cost-reduction must 


come from costs other than 


direct labor and material costs! 


Management must pin-point 


actual materials handling costs” 


R-W “TWIN-TRAK™ 


OVERHEAD AUTOMATIC 
DISPATCH SYSTEMS 


Industry's prime goal throughout the ‘60's will be to 
achieve substantial manufacturing cost-reductions. The 
handling of materials offers the greatest cost-cutting 
frontier and reduced costs will be accomplished only with 
a true “integrated” materials handling system ... a 
system that co-ordinates all processing functions on a 
door to door or plant wide basis. 


R-W “TWIN-TRAK” Systems offer this materials handling 
concept of tomorrow—today. For here is a completely auto- 
matic conveying system that not only moves products from 
one point to another, but automatically conveys parts ond 


If you ore planning to modernize your pres- 
ent plont or build a new one, it will be to 
your advantage to let a qualified R-W Mo- 
terials Handling Specialist survey your facil- 
ities or plans. At no obligation, he will 
glodly submit a plan to show you how to 
best solve your specific materials handling 
problem, Write for “TWIN-TRAK” Catalog. 


An R-W “TWIN-TRAK" Overhead 
Automatic Dispatch System con- 
sists of one or more Power Tracks 
and as many Storage or load 
Tracks as desired plus Switches, 
Carriers, Accessories and Power 
Equipment. ‘"TWIN-TRAK"' Sys- 
tems are economical to install, 
operate and maintain . . . easily 
expanded, altered or relocated 
Os necessary. 


components to predetermined work stations throughout all 
production processes . . . parts and components that are 
automatically selected “from overhead” inventory banks 
and conveyed where they are needed— when they are 
needed. R-W “TWIN-TRAK” Systems not only improve ma- 
terials handling but also permit the co-ordinated use of new 
production techniques and machinery to provide “machine 
muscle” for the raising, lowering, moving and transferring ot 
parts and components to produce products faster and more 
economically. Now is the time to investigate the “cost- 
saving” potential offered by an R-W “TWIN-TRAK” Over- 
head Automatic Dispatch System. 


Richards-Wilcox 


MANUFACTURING COMPANY 
MATERIALS HANDLING DIVISION 


460 W. THIRD ST., AURORA, ILL. Branches in all Principal Cities 
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Another case history on TORIT Dust Collectors 


“THE GRIEVANCE COMMITTEE IS HERE 
...- ABOUT THAT DUST AGAIN!” 


“This was the third time in a month that the grievance com- 
mittee had complained about the dust in the shop. And this 
time they wanted to know what I intended to do about it. 

“Frankly, I was on the spot. Oh, not that I blamed the 
workers. I knew the shop was dirty. How could it be anything 
else with grinding machines running 16 hours a day? And I 
was as unhappy about the situation as the employees were. 
Poor employee morale was serious enough—and absenteeism, 
machine wear, misalignment and down time caused by dust 
was costing plenty. 

“Then I remembered a salesman with a dust collecting ma- 
chine system had called on me a few months back. I dug his 
card out of the file and found he was from the Torit Com- 
pany. I got him in pronto—and I bought one of his Model 90 
Cabinet machines for less than $1,000. It services four sur- 
face grinders and it really performs. A month later I had Torit 
Dust Collectors installed for the rest of the machines. 

“Torit Dust Collectors have practi- 
cally eliminated the dust in our shop. And 
you can imagine the effect this has had on 
employee morale. People are happier and 
healthier. Absenteeism is no longer a 
problem and our production rate is 
higher than ever.” 

Torit can solve your dust problems. For 


complete facts on dust... and how to con- 


trol it... write 
Cabinet Model 90 


= © R I ah manufacturing company 


1133 Rankin St., St. Paul 16, Minn., Dept. 1831 
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Two sheets of plywood, angle irons and 
threaded rods are used to move bins. 


lem of relocating one of our stock- 
rooms we tried out an idea that was 
designed to save the time and ex- 
pense of unloading and reloading 
the bins. 

Two sheets of %-in. plywood 
were clamped to the faces of the 
bins with angle irons and threaded 
rods. The bottom angle iron has an 
additional flat welded to it provid- 
ing needed area to support the bin 
when it is lifted with a fork truck. 

In this way, the entire rack is 
transported to the new location 
without disturbing any of the parts 
in the bins. The plywood sheets, 
angle irons and threaded rod are 
removed and used to move the 
next bin. We feel the cost of the 
stockroom move was reduced by 
nearly one half by this method. 


Water Treatment System 
Is Centrally-Located, Safer 


SULPHURIC ACID used to control 
the acidity and alkalinity of water 
used in air conditioning systems is 
now handled by a safer method at 
the Timken Roller Bearing Com- 
pany, Canton, Ohio. Formerly the 
six water treatment towers were 
serviced and tested individually by 
two men every 24 hours. It was a 
time-consuming operation and re- 
quired maximum safety equipment 
for the employees since the acid 


PLANT ENGINEERING 





NEW... 
WESTINGHOUSE STATIC SLIPSYN. CONTROL 


UPS RELIABILITY, VIRTUALLY ELIMINATES MAINTENANCE 


STOP PUZZLING over synchronous motor controls 
... here’s the advanced way to gain top performance. 
The all-new Westinghouse Static Slipsyn® control 
pays its own way by chopping motor control main- 
tenance costs, practically eliminating down time 
and increasing reliability. Check these advantages: 


WESTINGHOUSE STATIC SYNCHRONIZING CON- 
TROL has no moving parts. It uses simple, reliable, 
transistorized networks instead of conventional re- 
lays ...no contacts, bearings and springs to corrode, 
wear and fail. Size and weight are greatly reduced— 
and Static Slipsyn control is immune to contami- 
nated, dusty surroundings. 


WESTINGHOUSE STATIC SYNCHRONIZING CON- 
TROL precisely applies motor field excitation at 
proper speed and pole position up to and including 
99%, of synchronous speed. Pull-out protection is 
positive and adjustable to avoid false tripping. 


FOR NEW AND OLD INSTALLATIONS. Your 
Westinghouse salesman will help you apply the 
completely packaged Static Slipsyn control to syn- 
chronous motor installations now being planned. 
And he can show you how static synchronizing con- 
trol units can replace the conventional, mechanical 
relays in your present control enclosures. Either 
way, Westinghouse Static Slipsyn control saves big 
money through reduced maintenance, improved reli- 
ability, shorter down times. 

Contact your local representative or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pa. J-25001 


Westinghouse 
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STEAM TRAP CHALK TALK “ff 


PROBLEM: 
What trap for outdoor 


installations is 
freeze -proof ? 


ER 


u 


LING 


Anderson Quik-Flex Thermostatic Steam Trap— 
Guaranteed Freeze-proof for Two Years! 


Guaranteed when properly installed and operated, this 
freeze-proof Anderson Quik-Flex Thermostatic Steam Trap 
is ideal for tracer lines, meter boxes, drips and other 
outdoor steam processing equipment used in chemical, 
refinery, solvent and other industrial plants. 

Correct installation requires free condensate drainage on 
the discharge side. A cooling leg of at least three feet is 
a necessity to cool condensate, since thermostatic traps 
operate on temperature differential. The strainer should be 
installed in a down position to avoid freezes which could 


break the strainer body. 


A TRAP FOR EVERY PURPOSE 
THE V. D. ANDERSON COMPANY 


division of International Basic Economy Corporation 
1939 West 96th Street + Cleveland 2, Ohio 


Please send without obligation your Bulletin No. 257 


Nome 
Compeony 
Address 


Datel) Cra» ¢ 


For more facts circle 673 on Reply Card 





OPERATION— 
PRODUCTION 


(O and P begins on page 58) 





Controller, top, measures pH of water 
and sets acid injectors, bottom, to de- 
liver correct amount of acid to system. 


jugs had to be carried by hand to 
each tower located on the roofs. 

Now a centrally located water 
treatment system has been installed 
at ground level. All water for these 
towers is treated at this one loca- 
tion and pumped to the different 
towers through plastic pipes. An 
automatic metering device controls 
the amount of acid injected into 
the water. 





Fluid Power Maintenance 


Various phases of fluid power 
maintenance are discussed in this 
48-page reprint of a series of 
articles which have appeared in 
Plant Engineering. 

The series covers all facets of 
fluid power maintenance from the 
installation of hydraulic systems 
to the maintenance of individual 
units in a system. Here is a brief 
listing of some of the 12 articles 
appearing in this reprint: How 
To Care for Hydraulic Pumps, 
How To Maintain Hydraulic 
Valves, Accumulators and In- 
tensifiers, Maintaining Hydraulic 
Cylinders, Compressors, Filters 
and Lubricators, Air Control 
Valves and Spare Parts. 

Price for this booklet is 75 
cents. If you would like to have 
a ‘copy of this series for your 
own file, send your request to 
the Editor, Plant Engineering, 
308 E. James St., Barrington, IIl. 
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Look at all the extras you get in 
Grinnell Pipe Hangers...yet you pay no more! 


yy 


GRINNELL C-CLAMP, FIG. 88 — 1 Ribbed, malleable iron casting, 
for extra strength 2 Hardened steel, cup-point set screw for 
good “grip” on beam 3 Full thread engagement —casting is 
drilled and topped for rod and set screw 


GRINNELL ADJUSTABLE SWIVEL PIPE ROLL, FIG. 174—1 Swivel 
shank permits adjustment without elaborate support 2 Locking 
device prevents accidental adjustment change; no lock nut 
required 3 Ribbed design in malleable iron for better strength, 
lightness, oppecrance 4 Easy installation; maximum adjustment 


You get more hanger for the money from Grinnell, 
because Grinnell’s huge volume reduces production 
costs .. . lowers prices right into line with competi- 
tive hangers offering less. 


Yet you get so much more ... wider choice of types 


and sizes; better quality control; published ratings 
for all hangers; faster delivery from warehouses 


Call your toca! Grinnell Distributor for pipe hangers, cast and 
malleable iron fittings, malieable unions, steel nippies — all made by 


ie 


GRINNELL EXTENSION SPLIT RING, FIG. 138 —1 Nipple engag- 
ing thick section of malleable iron gives rigidity for support from 
above, below or from wall 2 Tapped to take screw. No nut to 
lose 3 Special ring contour holds pipe or tubing firmly 


GRINNELL CB CONCRETE INSERT, FIG. 282 —1 One body size 
occommodates several sizes of rods 2 Slot takes reinforcing 
rods to assure maximum load rating 3 One-piece body prevents 
concrete seepage 4 Teeth on insert and nut hold rod firmly in 
ploce 5 Homogeneous composition of malleable iron throughout 


nationwide; and more responsible field service by 
trained Grinnell personnel... regardless of how far 
from the job site the sale was made! Grinnell 
Company, 277 West Exchange St., Providence 1, R. I. 
Branch Warehouses in Principal Cities. 


Remember, The Best Costs No More — from 
America’s #1 Supplier of Pipe Hangers and Supports 


GRINNELL 
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BEARINGS 


Chempro Filled-Teflon Bearings 
are tougher, harder, more wear- 
resistant and less subject to ther- 
mal expansion with the addition 
of specific filter compounds to 
virgin Teflon. Ideal for pumps, 
mixers, reactors and similar equip- 
ment where a chemically inert, 
non-corrosive, non-contaminating 
and non-adhering bearing ma- 
terial is a must. 

Chemical & Power Products 
offers a complete Filled-Teflon 
Bearing service, including Chem- 
pro Finished Bearings either 
Pressed in Housings or without 
Housings, or Chempro Filled-Tef- 
lon Molded Tubes for machining 
bearings in your shop. Complete 
machining instructions furnished. 








CHEMPRO FILLED 
TEFLON STYLES 


Glass-Filled Teflon 
Carbon-Filled Teflon 


Glass and Carbon-Filled 
Teflon 

Graphite- and Zircon-Filled 
Teflon 

Molybdenum Disulfide and 
Glass-Filled Teflon 

FM-10 Mica- and Glass-Filled 
Teflon 


Write for Bulletin CP-558. 


FM-2 
FM-3 
FM-4 
FM-8 


FM-9 








*duPont trademark 


CHEMICAL & POWER 
PRODUCTS, Inc 
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PLANT ENGINEERS’ 
DIGEST 


(Digest begins on page 40) 


Quicker Thaw for Hopper Cars 


THAWING FROZEN HOPPER Cars 
at the Youngstown plant of U. S. 
Steel Corp., is now faster, simpler 
and less costly than the torching 
method formerly used. Now in use 
is gas-operated, infrared thawing 
equipment, including side panels, 
overhead heaters and undercar units 
which operate in concert. 

The amount of heat supplied to 
different areas is tailored to the 
nature of the thawing problem in 
each area. Since hopper car pockets 
and slope sheets constitute the 
toughest thawing problem, the un- 
dercar, track-based units are de- 
signed to throw out approximately 
four million Btu per hour. Side 





} 


Thawing station for hopper cars has 
overhead, undercar units, side panels. 


panels throw out some two million 
Btu per hour, while the overhead 
units, used to remove a top crust 
of frozen material, can do their job 
with only 300,000 Btu. 

The units are already properly 
placed and need not be positioned 
each time they are used. One man 
can operate all the controls, which 
are located behind the equipment, 
with maximum safety from a pro- 
tected position. 

Under this system, cars do not 
remain in the thawing station long, 
and hence demurrage costs are 
lower. Damage to rolling stock dur- 
ing unloading is usually the re- 
sponsibility of the company per- 


forming it. Infrared thawing, which 
does not damage the cars, has 
eliminated this problem. From a 
release of Hauck Manufacturing Co., 
Brooklyn, N.Y. 


How To Prevent Cupping 
in Hardwood Floors 


“CuppinG” in hardwood floors 
occurs when an unbalanced mois- 
ture content in the wood causes the 
underside of the flooring to absorb 
moisture at a faster rate than does 
the surface or face of the strip, 
according to a report issued by 
the Wood Flooring Institute of 
America. 

A similar reaction often referred 
to as “cupping” takes place when 
the individual flooring strips absorb 
too much moisture from the sur- 
rounding atmosphere. This results 
in a dimensional change throughout 
the floor area. Since the finish floor- 
ing after installation is confined or 
restricted (by the adjacent pieces 
and the counter-active holding pow- 
er of the nails) compression ridges 
form at the junction of the lateral 
edges of the individual strips. The 
extensive use of concrete on-grade 
floor slab construction has very 
substantially increased this problem, 
because of condensation which 
forms on the top of the concrete 
during the prolonged periods of 
high humidity. 

Recommendations for eliminat- 
ing the cupping problem include: 

1. Design all on-grade concrete 
floor slabs 12 in. above the sur- 
rounding terrain for proper drainage 
of ground water. 

2. Waterproof all on-grade con- 
crete floor slabs with pre-molded 
or multi-ply membranes or other 
accepted methods to prevent capil- 
lary or hydrostatic action. 

3. When using a floor construc- 
tion involving nailers or sleepers 
with air space between and under- 
neath the finish flooring, design the 
slab with a built-in ventilating 
trench and exhaust fan attached. 

4. Provide a minimum 1% in. 
free expansion joint on all sides of 
any direct mastic laid wood flooring 
not of laminated construction. 

5. Specify minimum 33/32 in. 
thickness preferably of edge grain 
with all steel-splined floor construc- 
tion. 

6. Use a minimum %-in. cork- 
board underlayment for effective 
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New “hot” grease ends brick-oven bottlenecks 


...and one man outperforms four! 


Ceramic Combustion & Engineering Com- 
pany, consultants for, the Davidson Brick 
Co., Los Angeles, California, ran into pro- 
duction bottlenecks while using ordinary 
grease in dryer-car bearings. Oven tempera- 
tures (350° to 400° F.) cooked the grease 
solid . . . stalled the cars loaded with bricks 
in the dryer. Bearings seized so badly that 
four men were needed to move each carload. 


Now—with Shell Darina Grease 2 as the 
lubricant, Davidson reports: “Bearings roll 
free, even at 400° F., one man, instead of 
the four previously required, can easily roll 
a carload of bricks . . . no more bottlenecks 
caused by frozen bearings.” 


ge Bare tai 3 et * 
An Interesting Fact! Every Shel! 
Branded Industrial Lubricant is 
named for a sea shell. Shown 
here: Darina solenoides. 
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Darina® Grease 2 is an economical, multi- 
purpose grease with exceptional stability in 
high-temperature applications. It offers 
these outstanding qualities: 
HIGH-TEMPERATURE PERFORMANCE. 
100° F. better than conventional multi-pur- 
pose greases. 

EFFICIENT SEALING. Contains no soap 
—nothing to melt and run out. 


HIGH RESISTANCE TO WATER WASH- 
OUT. Doesn't dissolve or separate when 
mixed with water . . . lubricates efficiently 
under wet conditions. 
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POSITIVE RUST PROTECTION. Protects 
bearings even under severe moisture 
conditions. 


ECONOMICAL. Savings up to 35% in grease 
and labor costs alone are possible because of 
Darina’s superior performance over a wide 
range of plant operating conditions. 


For more information on Darina Grease, 
write: Shell Oil Company, 50 West 50th 
St., New York 20, N. Y., or 100 Bush St., 
San Francisco 6, California. In Canada: 
Shell Oil Company of Canada, Limited, 505 
University Avenue, Toronto 2, Ontario. 


SHELL DARINA GREASE 


the multi-purpose, high-temperature grease 
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DEPENDABLE 


VALVES 
for TIGHT 
SEALING 


in those 


TOUGH PROSESS 
APPLICATIONS 


PENTON 
COATED 
DIAPHRAGM 
VALVE 


This vaive uses a rubber diaphragm to seal 
the fluid in vaive body and a rubber covered 
disc to close the vaive tight. Penton coating cf 
body provides protection against corrosive 
action. Vaive has high capacity—low pressure 
drop. Available in 2" to 6” sizes; manual or 
mechanical operators. Air diaphragm operated 
unit shown here. Write for Bulletin 800C. 


ALL 
PLASTIC 


VALVE 
as 


Vaive with body in wide choice of plastics. 
Soft rubber or elast r plunger seals off 
fluid flow. Full straight-thru design, with no 
obstructions or reduction in cross section 
area when full open, minimizes pressure loss. 
Sizes 1” to 2”. Write for Bulletin 802D 





W. S. ROCKWELL CO. 


2920 Eliot St., Fairfield, Conn. 
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PLANT ENGINEERS’ 
DIGEST 


(Digest begins on page 40) 





thermal insulation as well as resili- 
ence under all steel-splined floor 
construction laid over on-grade 
slabs (except where such floors are 
to be subjected to very heavy load- 
ing). 

7. Depending upon the moisture 
content of the finish flooring and 
the conditions within the building 
at the time of installation, permit 
the flooring contractor to use his 
discretion as to spacing of the newly 
laid flooring. 

8. Provide adequate fan capacity 
for forced air ventilation year round 
in the area where wood flooring is 
to be installed. 

9. Whenever practical, provide 
humidity control within this area by 
mechanical equipment either as a 
part of the heating and ventilating 
system or in the form of independent 
units. From a release of Maple 
Flooring Manufacturers Association, 
Chicago, Ill. 


Drilling Large Panels 

HANGING A STANDARD 17-in. drill 
press from a building column makes 
it possible to drill holes at any point 





Drill press hung from column, reaches 
any part of 4-ft by 8-ft plywood panels. 


on 4-ft by 8-ft panels at United Air 
Lines’ Engineering and Maintenance 
Base, San Francisco. 

The bracket holding the drill head 
consist of 34%-in. pipe—the diam- 
eter of the drill press column—and 
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short lengths of I-beam. The drill 
press will rotate through 300 deg. 
An air jet is used to clean sawdust 
from the cutting tool. From a re- 
lease of Rockwell Manufacturing 
Co., Pittsburgh, Pa. 


Clean Air Reduces 
Motor Maintenance 


MAINTENANCE costs on a 500-hp 
mixer motor and a 50-hp mill motor 
at General Tire & Rubber Co., 
Waco, Tex., were reduced by 
shrouding the motors and providing 
a closed cycle of super cleaned 
cooling air. 


Air that motors is 


enters the 


Filtered, clean air is supplied to shroud- 
ed mill motor, reducing maintenance. 


filtered through a standard cloth 
tube-type dust collector and a spe- 
cial filter aid that remove all at- 
mospheric dust. 

The clean air is ducted to the 
motors under slight pressure, thus 
preventing dust from entering the 
air stream, even if a small leak 
should develop. Since this is the 
only source of ventilation, a pres- 
sure switch is inserted in the duct 
so that the contacts are closed when 
the filtration unit blower is function- 
ing properly and the discharge duct 
and motor are under pressure. 

The pressure switch is connected 
in series with the control circuit of 
the motor controller. Therefore, the 
motor cannot be started until the 
proper ventilation is supplied. Fail- 
ure of the ventilation system to sup- 
ply a sufficient amount of air will 
stop the motor. From a release of 
Wheelabrator Corporation, Misha- 
waka, Indiana. 
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and Riverview Drive, this city, to 
house finishing and distribution facil- 
ities for products sold in the United 
States. The 236,000-sq ft structure will 

be of masonry on steel frame and will HUBBELL 
be faced with white brick. Work on 


the structure will get under way at Vvsl-div ie 'e) asl 4 = 


once and will be completed in the sum- 


mer of 1961 
Toledo, O.—Sun Oil Co., Walnut and . C0 N f (j l] R AT () N 


Sixteenth Streets, Philadelphia, Pa., 


has awarded a contract to the M. W 
Kellogg Co., 711 Third Ave. New % H A R T 
York, N. Y., for the engineering and 


construction of an $8-million naph- 


thalene plant to be built at company’s saves alelela> 


Toledo refinery. 


Duquesne, Pa.—U.S. Steel Corp., 525 redi fer-it-tlele 
William Penn Place, Pittsburgh, Pa., 
plans to construct an ultra modern . 
blast furnace at its steel works, lo- lalelaliiale 
cated here. New furnace will have 
advanced design features which will 
permit it to be used for research studies 
as well as commercial iron production. 
New unit is expected to produce about In seconds, you can find every known whether the configuration belongs to 
850,000 tons of molten iron annually. wiring device configuration on this Grounding, Straight Blade, ““Twist- 
Site preparation and preliminary work color-coded, 11” x 17” wall chart ... Lock”, or “Hubbellock” devices. 
is already under way and the new unit and it’s yours absolutely free if you You'll wonder how you ever got 
is scheduled for completion by Janu- mail the coupon below. along without it! - 

ary 1963. Total cost is expected to be Alongside each female configura- This same 4-color chart informa- 
between $15 and $20 million. tion is listed (1) its rating, (2) the tion is also available in catalog page 
catalog numbers of matching caps, size (8%4” x 11”, 3-hole punched). 
Eddystone, Pa.—Scott Paper Co., Mar- receptacles, and connectors, (3) its Either the big wall chart or the 2- 
ket at Marcus Streets, Chester, Pa., page number in the Hubbell catalog. sided catalog page is absolutely free. 
plans to construct a plant for the Color blocks tell you quickly Act now while the supply lasts. 


manufacture of plastic drinking cups 
for hot beverages, and Scottfoam, a 


New Plant Construction 
(Continued from page 204) E 
$3-million plant at Union Boulevard 
eae 


Free 11” x 17”, 4-color Wall Chart, suitable for hanging. 





Mtmiuste on fabrics and a an ar | AWOTHER TIME-SAVER! 


filter. Construction of the plant will | 18-P Wiri Devi Selector Guide . . . Only 50# 


get under way immediately for com 
pletion in the second quarter of 1961 
Plant when completed will represent 
an investment in excess of $3 million. 


Hampton, S. C.—Westinghouse Elec 1. Four index tabs—color-coded to match your 
tric Corp., Pittsburgh, Pa., plans major | wall chart—quickly guide to list- 
expansion of facilities at plant here ing G ing, ht Blade, Hubbel 
- the cy at ag ot ‘. pressure lock”, and “ - tions. 
decorative plastic laminate. Production ‘ iagrams tings 

will be increased by about 75 per cent | each x. guide _ = the 5 
and the expansion program will include | t. 

new equipment, a laminating press, and 

40,000 sq ft of new manufacturing 

space to the existing plant. Work will 

get under way at once for completion 

in late 1961 


Falls City, Texas—Susquehanna Cor 
poration has announced completion of 
contract negotiations with the Atomik 
Energy Commission, Washington, D ( 

for the construction of a uranium ore 
processing plant, near here. Plant to 
be built by a company subsidiary, Sus- 


quehanna-Western, Inc., is expected to ADVERTISING DEPT. 
cost in excess of $2 million and will HARVEY HUBBELL, INC. eaerront a 
have a rated capacity of approximately ; 

C Send free Configuration Wall Chart. ( Send free Configuration Catalog Page. 


200 tons of ore per day. Work on the 
0 ton of ore i ‘ ‘ a) a. One OD Fifty cents enclosed. Send Handy Selector Guide postpaid to 
new plant is already under way and (please print) 


completion is slated for early 1961 





Green River, Wyo.—Stauffer Chemical 
Co., 382 Madison Ave., New York, 
N. Y., plans to construct a soda ash 
plant near here. Plant will have a 
capacity of from 150,000 to 200,000 
tons of soda ash a year. 
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Se LIGHT... 


acd Yel Fo 
POWERFUL 





CLOSE HEADROOM 
ALUMINUM 


TROLLEY HOIST 











Medel "'R"’. Originally developed for Government 
services to meet following requirements: Heavy 
duty yet light in weight; fully adjustable to wide 
range of |-beams and patent track monorail sys- 
tems; less headroom than standard Army Type 
Hoists. Made of aluminum but available in spark- 
resistant metals. Readily convertible from push type 
to geared. All bearings have sealed-in, lifetime 
lubrication. Capacities: “2 to 10 tons 
Call Your Distributor or Write for Catalog 


NEW BOOKS 


for the plant engineer 





Engineering Economics 


ENGINEERING ECONOMY by 
William T. Morris. Size 9% by 6% 
in.; 506 pp including index; cloth 


| bound. Published by Richard D. Irwin, 


Inc., Homewood, Ill. Price $10.50. 


THE AUTHOR of this book is an as- 
sociate professor of Industrial Engi- 
neering at the Ohio State University. 
Basically, this book is a textbook for 
the education of students at the uni- 


versity level. It can, however, be of | 
value to plant engineers who feel a | 
need for knowledge on engineering | 


economics. 
Mathematical formulas appearing in 


the book include the use of Calculus | 
and knowledge of mathematics through | 


this branch is recommended for better 


appreciation of the contents. In his | 


preface comments the author also 
presumes acquaintance of the student 
with accounting, probability theory 
and economics. 

Among the 26 chapter topics treated 
in the book are the following: the 
fundamentals of engineering decisions; 
prediction and judgment; taxes; re- 
placement policy; inventory policy; 
game theory; statistical decisions; the 
economics of automation; simulated 
decision making; and how decisions 


are made. 


Problems are presented at the end | 
of chapters. There are four appendixes | 


in the book; interest calculations and 
interest tables appear separately in 
two of these. An extensive listing of 
selected references is also contained 
in the book, 


| On Plant Engineering 
| TECHNIQUES OF PLANT MAIN- | 


TENANCE AND ENGINEERING. 


Size approx 11% by 8% in.; 341 pp; | 
PP; | 


cloth bound. Published by Clapp & 
Poliak, Inc., 341 Madison Avenue, 
New York 17, N.Y. Price $10.00 


PAPERS and proceedings of the 1960 | 
Maintenance and Engineering | 


Plant 


| Conference held in Philadelphia ap- 


HOIST DIVISION 


OF NOVO INDUSTRIAL CORPORATION 
366 NORTH HAMILTON STREET 
DOYLESTOWN, PENNSYLVANIA 


Sales Offices and Warehouses in Principal Cities 
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pear in the latest addition to the series 
reporting on the conferences over the 
years; it is volume No. 11. 
Discussions involving speakers and 
conferees follow the presentations of 
various talks that were given. Among 
the papers published in this book are 
the following: How we control main- 
tenance; research and development 
techniques in maintenance; getting at 
true maintenance costs for purposes 
of comparison; data processing equip- 


The Company 
that cares enough 
to give you 
the best! 


Massco-Grigsby 





PINCH 
VALVES 


RUBBER, NEOPRENE 
for Corrosion and Abrasion 


® 1" to 14” inside diameter. 
@ Pressures to 150 psi. 


@ Temperatures to 200° F. 


Se 
Patented “hinged” ; 
sleeve. Recesses serve 
as “hinges” during 
compression; reduce 
strain and permit 5 
tight closing. a> 


Cannot leak or stick. ——__ 
No working ports 

in contact with pulp 

or liquid; no 

packing glands 





Unobstructed flow eliminates 
high friction loss. 


Remote control available. 


Can be equipped for automatic 
regulation. 


v —- 


Split flanges and patented 
Flex Seal ends assure perfect 
seal. 


Closing mechanisms... 

manual handwheel; handwheel 
with chain and sprocket 
reduction unit; electric worm gear 
motor reducer; chain operated 
torque arm reducer; hydraulic; 
air-hydraulic. 


WRITE FOR NEW CATALOG... 


Manufacturing Division 


MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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NOW! MATCH THE PRESSURE REGULATOR TO THE JOB 


LARGE ... SMALL... FOR REGULATING AIR, STEAM, WATER, 
LP GAS, ACETYLENE, AND SOME OILS — Watts has the right 
pressure regulator to control them all precisely. 


Watts pressure regulators are compact, designed for the 
job. No jury-rigging needed. Nor do you have to settle for a 


bulky, high-priced regulator designed for an entirely different 
application. 


And they’re sensitive—they detect minute variations in flow 
rate, control them accurately with minimum pressure drop, 
yet offer maximum flow capacity. 


There’s a complete line of regulators for air, ranging from 
¥_” to 1”, with or without gauges. Conveniently-located Watts 
distributors ship from stock on receipt of your order. 

WRITE FOR FREE TECHNICAL CATALOG 


\ 
FILTERS \ 
REGULATORS \ YOUR SAFE SPECIFICATION 
LUBRICATORS ‘ 


\ 


Watts Regulator Company, Industrial Division, Lawrence, Mass. 
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New Way to 
Stop Faucet Leaks! 


% 9-in-10 washers are fastened with T00 
LONG or SHORT SCREWS thus loosen and 
destroy themselves. Leaks quickly follow! 


34 YEARS OF RESEARCH 
REVEALS NEW SOLUTION 


% New, patented ‘Sexauer’ SELF-LOCK screws 
have imbedded expanding NYLON PLUG. 
They lock at required depth AUTOMATI- 
CALLY, hold washers firmly! Made of MONEL, 
they are rustproof, non-corroding. Heads 
can’t twist off. Screw slots can’t distort. 


%& NEW, improved ‘Sexauer’ EASY-TITE faucet 
washers are made of super-tough, pliable 
du Pont compound (not rubber or fibre). 
Reinforced, like a tire, with a vulcanized 
layer of Fiberglas, they resist distortion 
and splitting from shut-off grind and 
squeeze. 


* Faucet leaks repaired with ‘Sexauer’ EASY- 
TITE washers and SELF-LOCK screws out- 
‘last ordinary repairs “6-to-1"! 


HIDDEN COSTS OF FAUCET LEAKS! 


Hackensack, N.J. Water Co. and Ameri- 
can Gas Association figures prove stopping 
just ONE PIN-HOLE SIZE (1/32") LEAK 
saves you 8,000 gal. water quarterly. A HOT 
WATER FAUCET LEAK repair saves you 
over $7.58 QUARTERLY in fuel and water 
bills. Fewer leaks also produce important 
Savings On MATERIALS, LABOR and 
COSTLY FIXTURE REPLACEMENTS! 


A ‘Sexauer’ Technician will make avail- 
able our NEW Catalog, Edition “J”, listing 
our entire line of over 3,000 TRIPLE-WEAR 
plumbing repair parts and tools. He will 
survey your fixtures, determine the repair 
parts needed and establish 
an efficient stock arrange- 
ment and control to prevent 
costly overstocking or 
shortages. You get this 
service without obligation. 

Act now! 
se ee 
J}. A. Sexauer Mfg. Co., Inc., Dept. S-100 
2503-05 Third Ave., New York 51, N.Y. 
Please send me a copy of your Catalog “J” 


Name 





Title 
Organization 


Bus. Address 


City 











Zone State 
seeeaeen eee ae eeeeananaeanecaaa st 
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| proach 
| phases of action that enter into the 


NEW BOOKS 


ment in maintenance work; and what 





the plant engineer should know about | 


building and evaluating maintenance 
performance. 

The round table sessions which are 
covered in this publication pertain to 
such areas of interest as metalworking 
and metal fabricating plants; research, 
development and pilot plants; steel 
and textile mills; and others. Some of 
the subjects discussed in the round 
table meetings are: scheduling; main- 
tenance organization; industrial waste; 
lubrication; contractors; maintenance 
training; and maintenance responsibili- 
ties. 


Automatic Equipment 


AUTOMATING THE MANUFAC- 
TURING PROCESS by George F. 
Hawley. Size 9% by 6% in. approx.; 


| illustrated; cloth bound. Published by 


Reinhold Publishing Corp.; 430 Park 
Ave., New York 22, N. Y. Price $4.95. 


THIS BOOK presents a practical ap- 
to problems dealing with 


creation of automatic equipment. It 
alerts management and other person- 
nel to the risks involved in venturing 
into new machine projects. 

In the first chapter the author 
briefly discusses the subject of auto- 


| mation; a chapter on economic feasi- 


bility follows. The book goes on with 


| matter pertaining to contracting work 
| with an outside firm. 


Topics of some of the remaining | 


| eleven chapters are: invention; build- 


ing a model; engineering; the design 
phase of a specific project; building 
the automatic machine; debugging; 
and the run-in period. 


Piping, Pressure Vessel Design 


PRESSURE VESSEL AND PIPING 
DESIGN. Size 11% by 9 in.; 710 pp; 


| illustrated; cloth bound. Published by 


| the American Society of Mechanical 


Engineers, 29 West 39th Street, New 


| York 18, N.Y. Price $10.00. 


| should not 


REPRINTS of technical material 
dating from 1927 to 1959 appear in 
this imposing tome. This information 
be considered as addi- 
tional requirement to codes published 


| by the ASME. 


There are ten sections in this book 
dealing with numerous topics. Among 
the latter are the following: reinforce- 
ment of openings in pressure vessels; 
formulas for stresses in bolted flanged 
connections; gaskets for high pressure 
vessels; report on the design of pres- 


| sure vessel heads; method of support- 
ing spheres for the storage of liquids; 





EXTRA 
ABRASION- 
RESISTANT 
AIR 

DUCT 


¢--------- 


Heavier, higher-grade Neoprene 
coating makes Wiremold’s new 
Type 8R exceed other flexible 
ducts in abrasion resistance — 
for materials handling and 
heavy abrasive exhausting jobs. 


Get all the facts from your dis- 
tributor, or write us for folder 
and sample of new Type 8R 
duct. 


OTHER TYPES FOR 
¢ General industrial ventilation. 
¢ Chemical and corrosive fumes. 
¢ Many other uses. 


WirneworD 
AIR DUCT 


THE WIREMOLD COMPANY « HARTFORD 10, CONN 


THE WIREMOLD CO., HARTFORD 10, CONN. 10-0P 


(_] Send NEW folder. 
(] Send sample of NEW 8R. 


Duct use: 











company 





address 
city state 
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Automation 
al 


CHRYSLER 


VARIDYNE 2/c drive system 


synchronizes assembly conveyors 


Problem: Chrysler Corp., Dodge Division, new uni- 
tized body assembly lines required linkage of three 
variable-speed, continuous motion conveyors—stub 
frame overhead, main assembly pedestal and final 
assembly flattop. At transfer point, shown above, pin 
in conveyor must match hole in frame with no 
cumulative error. 

Solution: U. S. VARIDYNE a/c Drive System with 
LinkSync control. Chrysler engineers working with 


U. S. Motors field engineers chose VARIDYNE over a 
d.c. system because: initial start-up is simplified; 
instantly synchronous without warm-up; needs no 
synchronizing readjustments; there is no cumulative 
error; and maximum reliability is assured by use of 
standard a.c, motors. VARIDYNE varies the frequency 
of a.c. current to these motors, converting them to 
adjustable speeds. Write today for VARIDYNE Bro- 
chure F-1963. 


U.S. ELECTRICAL MOTORS INC. 


P. O. Box 2058, Los Angeles, California or Milford, Connecticut 
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This Hopper | 
on your truck , 


CAN 
CUT 
HANDLING 
COSTS 
90% 


Here’s the fastest, lowest cost 
method of handling bulk materials and 
small parts—hot or cold, wet or dry. 


One man with a Roura Hopper can 
do the work of two and do it in half 
the time. Loaded Hopper is picked up 

by the truck operator in 
a matter of seconds. 
Platform or forks slip 
into underframe and it 
can’t slip off. 


Loaded Hopper is 
transported to its desti- 
nation—operator trips 
the latch—and the 
Hopper automatically 
dumps its load, rights 
itself, locks itself. 


Thousands of Roura 
Hoppers are now in use 
handling scrap metal, 
hot forgings and cast- 
ings, cinders and aggre- 
gate, pickles—and 
dozens of other items. 

They’re made in eight sizes, }4 to 4 
yards capacity. Built of *i«” steel plate 
with continuous arc-welded seams. 
Heavier plate if desired, also stainless 
steel or galvanized. Mounted on live 
skids or with a choice of wheels. Can 
ship standard models immediately. 


ROURA 
Self Dumpin 
HOPPER 


LOCKS ITSELF 
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NEW BOOKS 


stresses and reactions in expansion 
pipe bends; elements of joint design 
for welding; stresses from radial loads 
in cylindrical pressure vessels; and de- 
sign assumptions, stress evaluation, 
and design limits. 





Engineer's Pocket Aid 


THE ENGINEER’S VEST POCKET 
BOOK. Size 55% by 2% in. approx; 
192 pp including index. Published by 
Ottenheimer Publishers, Inc., 4805 
Nelson Ave., Baltimore 15, Maryland. 
Price 90 cents. 

IN THIS POCKET size reference there 
is an assortment of information for 
engineers. The total number of charts 
and tables included are 47. 

Sections of the book are edge 
marked for ease of reference. These 
deal with: mathematics, mechanical 
items, structural details, heat, hydrau- 
lics, piping, electricity, surveying, cost- 
ing, mining, chemistry, etc. 


Plastics Application Series 


The three books mentioned in the 
following passages are part of the 
series published by Reinhold Publish- 
ing Corp., 430 Park Ave., New York 

N. Y. They are cloth bound and 
each measures 7% by 5% in. 
Polyester Resins by John R. Law- 
rence. 251 pp including index; il- 
lustrated; price $5.75. Discussion in 
this book takes in the historic back- 
ground, chemistry, curing mecha- 
nisms, manufacturing, and the pro- 
cessing of resins for applications. The 
book includes an extensive tabulation 
of standard resins grouped according 
to manufacturers. 

Metallizing of Plastics by Harold 
Narcus. 208 pp including index; il- 
lustrated; price $5.50. This metal- 
lizing manual contains details on 
commercial metallizing processes for 
plastics or other nonconductors. It 
deals with actual production proce- 
dures, formulations and techniques 
for metallizing. 

Runnerless Molding by Ernest P. 
Moslo. 162 pp_ including index; 
price $4.95. The book presents dif- 
ferent techniques of injection mold- 
ing. It brings out ways in which 
runnerless molding may be used to 
effect certain advantages along with 
the increase of production speed, 
Among the topics treated in this 
publication are the following: multiple- 
cavity runnerless molds; large section 
runnerless molding; sequential impact 
molding; and_ thin-wall container 
molding. 


FOR HIGH-PRESSURE 
CORROSIVE SERVICE: 


- beddenedencdedddendeddedeedeeeeds 


300 Ib. Aloyco Stainless 
Steel Gate Valves 


Figure 2117 
double disc. (above) 
Available in sizes 42” 
to 8”. 

Figure 2217 for 

solid wedge. 

Sizes Yo" to 12”. 

In addition — screwed, 
and socket weld ends. 
Sizes 42” to 2”. 
Other 300 Ib. designs 
including globes, 


swing and lift checks; 
jacketed and tank 
valves. 

600 ib. designs also 
available. 


Materials 
Types’304 and 3041 
Types 316 and 316L 
Aloyco 20 
Monel and nickel 
Hastelloy alloys 

B and C 


For more information on Aloyco 
valves for your specific corrosive 
service, write for Bulletin #7 to 
Alloy Stee! Products Company, 1301 
West Elizabeth Ave., Linden, New 
Jersey...the one manufacturer spe- 
cializing in Stainless Steel Vaives 


exclusively. 2.3 


Longer Lasting 


ALOYCO 


VALVES 


one, 
ry . 
.@. 
te wo® ne cee” 
Seenosivt * 


| , ALLOY STEEL PRODUCTS COMPANY 
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JOHNSON V-530 PRECISION PILOT POSITIONER 
FOR RUBBER DIAPHRAGM OPERATED VALVES 


The Johnson V-530 Pilot Positioner is designed 
for application to the larger size valves for precise 
repositioning even for very small changes of air 
pressure from the controlling instrument. 


© Powerful — repositions with maximum power 
at all times. Utilizes supply air at 15-20 psi; 
does not operate from control air from control- 
ling instrument. 


Fast — proportional action, direct acting pneu- 
matic relay repositions valves approximately 
six times faster than ordinary pilot positioners. 


Accurate — adequate air handling capacity for 
the larger valve tops. Positioner completely 
eliminates influence of stuffing box friction or 
of fluctuation of steam or liquid pressures. 


Low Air Consumption — uses no more air than 
an ordinary room thermostat. Minimizes com- 
pressed air requirements. 


Easily Adjustable — a single screw beneath 

Foe Se ae ee the cover adjusts operating range between 3-16 
psi and starting point between 0-20 psi. 
Options — available with by-pass switch for 
uninterrupted operation during servicing. May 
be equipped with gauge cluster to show supply 
pressure, pilot pressure, and output pressure to 
the valve top. 


For complete details, write for Bulletin V-530. 
Johnson Service Company, Milwaukee 1, Wis. 


GAUGE CLUSTER 


REL AY 


PILOT POSITIONER WITH COVER REMOVED 


JOHNSON , CONTROL 


PNEUMATIC "| SYSTEMS 


DESIGN * MANUFACTURE + INSTALLATION © SINCE 1885 
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If you're looking for electrical connectors durable enough to 

take the roughest, toughest demands of today’s ground support 
equipment — you won't find more dependable units than 
JOY “Space Age”’ Electrical Connectors. 


Proof? Joy Connectors have proved themselves on tough 
assignments before: into the hot depths of oil wells while 
Carrying delicate recording instruments and holding 
against pressures to 20,000 p. s. i. . . . inside the hulls of 
submarines and withstanding deep sea pressures even 
during depth charges . . . carrying 7500 volts of power 
to giant strip mine shovels... feeding full power to 
nuclear subs with idle reactors while in port. 


NO ONE MAKES 'EM LIKE JOY 


JOY molded-to-cable connectors are completely water- 

tight and moisture resistant . . . with full durability against 

distortion, impact, shock, and vibration . . . corrosion-proof 

. . in many sizes and styles (with free technical service to 
discuss your exact needs). 


Write for Illustrated Bulletin 8-78 
CDt139.3 


ee PRODUCTS DIVISION 
1211 Macklind, St. Lovis 10, Me, 
Exec. An Henry W. Oliver Bidg., Pittsburgh 22, Pa. 
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GENUINE 
ROSBY CLIPS 


FOR GREATER SAFETY 
SPECIFY THE CLIP WITH 
THE RED U-BOLT.” 


Ask your Crosby Clip 
/tRosBy ~ Distributor for catalog 
\ aie mmm) listing the most complete 
es line of forged fittings for 


ween) wire rope and chain 


CROSBY-LAUGHLIN Dintolon 


FORT WAYNE, INDIANA 
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BULLETINS 


(Begins on page 21) 





Stored Energy Switchgear—Features 
and advantages of I-T-E Circuit 
Breaker Co. stored energy metal-clad 
switchgear are detailed in 20-pp Bul- 
letin 2801-2A. Panel layout and di- 
mensions are illustrated and ratings 
tabulated. I-T-E Circuit Breaker Co. 


A For a copy, circle 142 on Post Card 


Electrical Operators—Booklet B-7534 
tells how to apply electrical operators 
for the remote control of circuit 
breakers. Electrical operator dimen- 
sions are given and applications 
shown. Westinghouse Electric Corp. 
A For a copy, circle 143 on Post Card 


Switch, Fuse Equipment—Eight-pp 
Bulletin GEA-6623B describes rede- 
signed switch and fuse equipment 
that incorporates rollout feature for 
easy maintenance. Illustrated with 
photos, cutaways, diagrams and ta- 
bles, bulletin gives maintenance and 
installation information. General 
Electric Co. 

A For a copy, circle 144 on Post Card 


Electric Motor Controls—Pocket Cat- 
alog 60, 56-pp, gives descriptions, 
ratings, prices for manual and mag- 
netic starters, drum controller, pres- 
sure, foot and limit switches. In- 
cluded are push buttons, related pilot 
devices, motor rating, heater coil 
data, and tables for control selection. 
Furnas Electric Co. 

A For a copy, circle 145 on Post Card 


Electrical Connectors—Twelve-pp 
Bulletin PR-259-1, describes single- 
conductor plugs and receptables for 
line-to-load plug-in connections in 
distribution and power supply panels, 
production equipment and other ap- 
plications. Includes ratings and out- 
line dimensions. The Superior Elec- 
tric Co. 

A For a copy, circle 146 on Post Card 


Miniature Oil-Tight Pushbuttons— 
Bulletin GEA-7127, 10-pp, illustrated 
in color, features industrial minia- 
ture oil-tight pushbuttons. Illustra- 
tions show flexibility and advantages 
of the line and how it can reduce 
panel space requirements 40 per cent. 
Dimensions, ratings are provided. 
General Electric Co. 

A For a copy, circle 147 on Post Card 


TOOLS, WELDING AND 
MACHINE SHOP EQUIPMENT 


Welding Data—This 148-pp pocket- 
size maintenance welding data book 
provides a guide, indexed by applica- 
tion, to nearly 200 Eutectic welding 
rods, electrodes, and chemical aids. 
It illustrates and explains general 
welding techniques and joint design 
hints, and covers such topics as 
elimination of warping, distortion, 
embrittlement and other base metal 
damage; wear, impact and corrosion 
resistance, color match, machinability. 
Eutectic Welding Alloys Corp. 

A For a copy, circle 149 on Post Card 


For Screwdriving, Nutsetting-—Catalog 
N.S. 60, on power portable air tools 


October, 1960 


for screwdriving and nutsetting, is a 
28-pp tool selection manual concen- 
trating on torque ranges from 2 to 
160 in.-lb. Determining factors for 
selecting proper tool, as outlined in 
catalog, are: motor size and speed, 
clutch, and handle style. When added 
to manufacturer’s basic knowledge 
of thread size, torque requirements 
and assembly conditions, proper se- 
lection is simple. Master Power Corp. 
A For a copy, circle 151 on Post Card 


Throwaway Insert Milling—lllustrated 
and described in 24-pp Catalog 
V. M. U. 60-A are throwaway insert 
milling cutters. Provides data on 
cutter bodies, cartridges, inserts and 
accessories for milling cast iron, steel, 
aluminum and non-ferrous metals. 
Cutter body and cartridge details, 
insert shapes, lead angles and rakes, 
standard drive dimensions and ac- 
cessory details are illustrated. Vale- 
nite Metal, Div., Valeran Corp. 

A For a copy, circle 152 on Post Card 


HEATING, VENTILATING AND 
AIR CONDITIONING 


Supplies and Equipment—Air condi- 
tioning, ventilation, refrigeration and 
heating supplies and equipment are 
listed in this 40-pp 1960 Estimating 
Guide supplied by Blazer Corp. 
Quick selection of blower units, fans, 
coils, cooling towers, evaporative 
condensers, valves, fittings, etc. is 
made possible by graphic illustrations 
and quick selection tables, accom- 
panied by pricing tables. Blazer Corp. 
A For a copy, circle 153 on Post Card 


Gas-Fired Heaters—Features and ad- 
vantages of company’s gas-fired in- 
dustrial type vertical delivery unit 
heaters are detailed in Bulletin IGV- 
660. Cutaway view showing compo- 
nent details, dimensional diagrams, 
performance data and specifications 
included. Modine Mfg. Co. 

A For a copy, circle 154 on Post Card 


Acoustical Control Units—Detailed de- 
scription of acoustic terminal control 
units for all-air high-velocity sys- 
tems is contained in 36-pp Catalog 
1060. It provides information and 
specifications on three ceiling models 
and two window/perimeter models, 
engineering data on system noise and 
tables of static-pressure losses and 
regains. Carnes Corp. 

A For a copy, circle 155 on Post Card 


Light, Air Diffusers—Detailed infor- 
mation on combination light and air 
diffusers is contained in 24-pp Cata- 
log F 9768. Data for selecting and 
predicting performance, and draw- 
ings illustrating how the light and 
air diffusers are installed and bal- 
anced included. Barber-Colman Co. 
A For a copy, circle 156 on Post Card 


Industrial Ventilators—Bulletin G- 
101 describes and illustrates eight 
types of ventilating units, including 
continuous types, round gravity and 
round power ventilators, automatic 
power ventilators, axial flow duct 
fans, louvers and lovered ventilators. 
Includes application suggestions, sizes 
and capacities. Bowman Steel Corp. 
A For a copy, circle 157 on Post Card 





Postage-free Reader Service 
Cards make it easy to or- 
der bulletins. Cards are pro- 
vided on the facing page. 








Packaged Air Conditioners—Perform- 
ance characteristics and engineering 
features of packaged air conditioners 
are detailed in color illustrated Bul- 
letin 8825, 12-pp. Typical installation 
photos showing units with and with- 
out discharge plenum are included. 
A ready-reference table is provided 
to give physical data and capacities. 
Industrial Div., American-Standard. 
A For a copy, circle 158 on Post Card 


Central Air Conditioning—Illustrated 
and described in 14-pp Bulletin 404 
is a line of air conditioning, heating 
and ventilating central station units 
from 400 to 30,000 cfm. Includes siz- 
ing data graphs and complete speci- 
fications. Airtherm Mfg. Co. 

A For a copy, circle 159 on Post Card 


Be Your Own Weatherman—This 16- 
pp booklet gives interesting tips on 
weather forecasting to help you be 
your own weatherman. Also de- 
scribes some cimple do-it-yourself 
tests to make to assure safe and 
satisfactory plant ventilation. Ilg 
Electric Ventilating Co. 

A For a copy, circle 160 on Post Card 


PROCESSING EQUIPMENT 


For Process Industries—Twelve-pp 
Bulletin G-3D describes equipment 
for process industries. Discusses ap- 
plications and performance charac- 
teristics of pumps, pneumatic con- 
veyors, fluidizing conveyors, rotary 
compressors and vacuum pumps, 
horizontal-grate coolers, suspension- 
type preheaters, positive displace- 
ment blowers and gas pumps, and 
induced draft fans. Fuller Co. 

A For a copy, circle 161 on Post Card 


For Processing, Heat Transfer—De- 
scription and specifications on lab- 
oratory and production blenders, vac- 
uum tumble dryers, packaged pilot 
plants, process heat exchangers, a 
solids-processor, and general-purpose 
solids-flo valve are presented in 20-pp 
Bulletin 16-P. Using tables and dia- 
grams, bulletin lists standard dimen- 
sions. The Patterson-Kelley Co., Inc. 
A For a copy, circle 162 on Post Card 


Propeller Type Mixers—Portable and 
fixed mounting propeller type mixers 
are illustrated and described in Bul- 
letins B-520 and B-521. Dimensional 
data and diagrams are included. Mix- 
ing Equipment Cc., Inc. 

A For a copy, circle 163 on Post Card 


Crushing Handbook—This 40-pp 
Handbook of Crushing covers sub- 
ject of mechanical size reduction, de- 
scribing various reduction methods— 
impact, attrition, shear and pressure 
—and many kinds of crushing equip- 
ment. Illustrated with diagrams and 
charts, it contains data on closed 
circuit crushing systems, factors in 
selecting methods. Pennsylvania 
Crusher Div., Bath Iron Works Corp 
A For a copy, circle 165 on Post Card 


303 





BULLETINS 


(Begins on page 21) 








Suggestion for Coping 
With Corrosion Problems 


Corrosion Problem Solutions— 
Polyvinyl chloride, polyethylene 
and polypropylene exhaust sys- 
tems are detailed in bulletin from 
design to completion. Systems pro- 
vide corrosion resistance for all 
fume handling problems. Installa- 
tion data sheets supplied. Plastic 
Industrial Fabricators, Inc. 

A For a copy, circle 166 on Post Card 


Penton’s Corrosion Resistance— 
This 6-pp folder, a revised edi- 
tion of the “ABC’s of Penton” 
covers resistance of this versatile 
plastic to nearly 400 chemical re- 
agents, including about 80 not 
previously listed. Tabulated data 
enables evaluating behavior of 
Penton in a variety of corrosive 
environments. Included with this 
folder is another covering solid 
and lined Penton pipe and fittings. 
Hercules Powder Co. 

A For a copy, circle 167 on Post Card 


Corrosion Control—Methods used 
in steam-condensate systems for 
control of corrosion are described 
in Process Bulletin B-6. Covers 
use of filming corrosion inhibitors 
and neutralizing amines for low, 
medium and high makeup sys- 
tems. Illustrations show how in- 
hibitors form a protective film and 
the amines neutralize carbon di- 
oxide. Nalco Chemical Co. 

A For a copy, circle 168 on Post Card 


For Corrosive Locations—Twenty- 
pp Bulletin 2699 describes Con- 
dulets for corrosive locations. 
Corrosive substances are listed in 
tabular form with appropriate 
corrosion-resistant metals and fin- 
ishes used. Crouse-Hinds Co. 

A For a copy, circle 169 on Post Card 











INSTRUMENTS. CONTROLS 


Supervisory Equipment—Eight-pp 


Bulletin GEA-7043 describes fea- 
tures, dimensions and operating char- 
acteristics of company’s solid-state 
supervisory control equipment. Con- 
tains photos, drawings and diagrams 
of the equipment which uses solid- 
state components to provide low-cost 
centralized operation, indication and 
telemetering of remote apparatus. 
General Electric Co. 

A For a copy, circle 171 on Post Card 


Magnetic Pickups—To assist poten- 
tial users of these self-generating 
input devices in selecting pickup best 
suited for an application, Bulletin 
CMP-50 explains how these trans- 
ducers can be used for accurate 
mechanical-electrical conversion. A 
chart simplifies pickup _ selection. 
Electro Products Laboratories, Inc. 
A For a copy, circle 172 on Post Card 
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Weather Sensitive Controls—Auto- 
matic controls that govern inside 
comfort by outdoor temperatures are 
described in Bulletin G-0260. Covers 
Weather-Man units which measure 
the weather, reset heating rate and 
hours proportionately; and Weather- 
Flo regulators to effect continuous 
circulation of water or air at right 
temperature. Automatic Devices, Div., 
American Machine and Metals, Inc. 
A For a copy, circle 174 on Post Card 


Manifolds, Regulators—Oxweld in- 
dustrial gas regulators and portable 
manifolds are described and illus- 
trated in 16-pp Form 55-085. Catalog 
includes specifications and ordering 
information for regulators available 
for all industrial gases and portable 
manifolds for use with oxygen and 
acetylene. Recommended uses and in- 
stallations are included. Linde Co., 
Div., Union Carbide Corp. 

A For a copy, circle 176 on Post Card 


Water Treating Instrumentation—Dis- 
cussed in 28-pp Bulletin B96-2 is in- 
strumentation for treatment of indus- 
trial water. Describes typical water 
treating systems used in proces- 
sing industries. Minneapolis-Honey- 
well Regulator Co. 

A For a copy, circle 177 on Post Card 


OTHER EQUIPMENT 


Steel Lockers—lIllustrated and de- 
scribed in 24-pp Catalog 6000 are 
nine locker styles for industrial and 
other applications. Design and con- 
struction features are detailed, and 
dimensional data included. Penco 
Div., Alan Wood Steel Co. 

A For a copy, circle 178 on Post Card 


Back-Up Rings—Catalog 5482, 8-pp, 
shows how to increase O-ring life— 
seal higher pressures, reduce costs— 
with use of the contoured and con- 
tinuous back-up ring, Parbak. It in- 
cludes sizes. Parker Seal Co. 

A For a copy, circle 179 on Post Card 


Maintenance Coatings—Bulletin P-57 
describes company’s MIM (mini- 
mum-interruption maintenance) 
coatings for food, chemical and paper 
industries and other applications. 
Those covered include epoxy coat- 
ings, synthetic rubber Hypalon coat- 
ings, liquid zinc coatings for gal- 
vanizing, rust-inhibitive coatings, 
chemical resistant floor coatings, 
damp surface coatings, types for sub- 
freezing maintenance painting. Wil- 
bur & Williams Co. 

A For a copy, circle 180 on Post Card 


Safety Enclosures—Section 2C, 1961 
edition is a 32-pp catalog illustrating 
glove, vacuum and dry boxes, as 
well as controlled atmosphere sys- 
tems for research and production 
purposes. Also described and pic- 
tured are special enclosures and 
equipment made to individual plant 
requirements. Kewaunee Scientific 
Equipment Div., Kewaunee Mfg. Co. 


A For a copy, circle 181 on Post Card 


94 Chemicals Reviewed—Organic and 
inorganic chemicals—94 in all—pro- 
duced by this company are reviewed 
in this 16-pp Bulletin 100-D. Gives 
factual information on 88 commer- 
cially produced products, six devel- 
opment ones, including 20 recently 
developed chemicals. Covers acids, 
alkalies, the elements chlorine and 
phosphorous, metallic salts, phos- 
phorous and sulfur compounds, chlo- 
rides, chlorobenzenes, others. Hooker 
Chemical Corp. 

A For a copy, circle 182 on Post Card 


Refrigerated Storage—Eight-pp Bul- 
letin G-48 describes design and func- 
tion of facilities for storing liquefied 
gases between +32 F and —50 F. 
Advantages discussed include: econ- 
omy, safety, consistency, accessibili- 
ty, accurate gaging, expansion sim- 
plicity and volume. [Illustrations 
include vessels now in service and 
cutaway drawings of vessel types 
with descriptions of refrigerating 
systems. Chicago Bridge & Iron Co. 
A For a copy, circle 184 on Post Card 





DATA FILE of literature for the plant engineer's library 


STANDARD CATALOGS, bulletins and handbooks are listed to help plant 
engineers maintain a permanent data file. To get these free catalogs, circle item 
numbers of those wanted on postage-free cards provided on pages 301 and 302. 





PACKINGS, SEALS 


Cup Packings—Properties and char- 
acteristics of Rex-Syn cup packings 
—a combination of a plastic resin 
elastomer—are described in this bul- 
letin. Gives standard sizes for Rex- 
Syn and outlines results of field tests. 
E. F. Houghton & Co. 

A For a copy, circle 301 on Post Card 


Piston Packing—Sixteen-pp Bulletin 
5903 presents engineering data on 
Darcova Pumcups for packing pistons 
of air cylinders, hydraulic cylinders 
and reciprocating pumps. Included 
are operating diagrams and a list of 
typical installations, as well as help- 


ful data on Pumcup compositions. 
Darling Valve & Mfg. Co. 
A For a copy, circle 302 on Post Card 


Mechanical Packings—Featured in 24- 
pp Catalog 56 are several recent 
packing developments including the 
multi-purpose Bel-Vee V-Ring pack- 
ings, the long wearing crisscross braid 
packing series, twisted foil packings 
for oil and distillate temperatures to 
1000 F, and an Inconel-wire rein- 
forced plastic packing for valves han- 
dling superheated steam at tempera- 
tures up to 800 C. The Belmont 
Packing & Rubber Co. 

A For a copy, circle 303 on Post Card 
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FROM ANY 2-YEAR LIGHT 


GENERAL@)ELECTRIC 
PREMIUM 3 


New G-E Premium 3 Fiuorescents. If your present 40-watt fluorescents are two years 
old or more, you can probably boost your lighting level by 30% to 50% —overnight—without 
spending a single capital expense dollar! How? By replacing them with new General Electric 
Premium 3 Lamps. Fact is, you’d gain at /east as much extra light as your present lamps would 
deliver if they were a foot longer and used a lot more electricity. 

G-E Premium 3 Lamps are new from end to end. New “Wattage Miser” Cathodes that cut 
wattage loss ...new, more efficient “Bonus” phosphors. ..improved gas mixture. And like the 
standard 40-watt fluorescents, the F-40, they operate in starter-type or Rapid Start circuits. 
General Electric Premium 3 Lamps are first to deliver over 3,000 lumens... giving you more light 
at the lowest possible cost. For more information, call your G-E Lamp distributor today— or 
write: General Electric Co., Large Lamp Department C-032, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Molded Packing—Engineering Bulle- 
tin K-260 presents technical infor- 
mation on Palmetto Kups, single lip 
piston seals for hydraulic or pneu- 
matic applications where there is re- 
ciprocating motion. Provides speci- 
fications and application data, gives 
recommended uses. A table lists fab- 
ric and synthetic composition Kups. 
Greene, Tweed & Co. 


A For a copy, circle 304 on Post Card 


Mechanical Seal—Performance and 
design features of Mechanipak PK 
mechanical seals for a variety of 
operating conditions are detailed in 
8-pp Bulletin AD-150. Cutaway views, 
diagrams and tables of dimensional 
data included. Garlock, Inc. 


A For a copy, circle 305 on Post Card 





VALVES, PIPING, FITTINGS 


Corrosion-Resistant Valves—Eight-pp 
Bulletin 7 contains complete engi- 
neering specifications for company’s 
corrosion-resistant valves, as well as 
photos of individual types in the line. 
Alloy Steel Products Co. 


A For a copy, circle 307 on Post Card 


Ductile Iron Valves—Features and 
advantages of ductile iron non-lubri- 
cated plug valves with Tefion sleeves 
are detailed in 6-pp Bulletin V/12a. 
Cutaway view showing component 
features is included, along with spec- 
ifications. The Duriron Co., Inc. 


A For a copy, circle 309 on Post Card 


Stainless Steel Valves—Corrosion re- 
sistant stainless steel valves are fea- 
tured in 32-pp Catalog 59SS. Fea- 
tures of design and construction are 
shown through cutaway views, and 
advantages of stainless steel in with- 
standing corrosive chemicals and at- 
mospheres detailed. Jenkins Bros. 


A For a copy, circle 310 on Post Card 


Choosing the Right Valve—Importance 
of choosing the right valve is stressed 
in this 20-pp Bulletin AD-2016. De- 
scribes three principal valve types— 
gate, globe and check valves—their 
design and service characteristics, 
lists names of valve parts, describes 
disc-stem connection, bonnet and 
bonnet-joint characteristics, materi- 
als. Crane Co. 

A For a copy, circle 311 on Post Card 


Bronze Gate Valve—Sectional views 
detail features of company’s union 
bonnet bronze gate valve in Circular 
610. Also included is a table of di- 
mensions. Available in sizes %4- to 
2-in. This valve has a double wedge 
disc, rising stem, is rated 125 lb sp— 
200 wog. The Lunkenheimer Co. 


A For a copy, circle 312 on Post Card 


Improved Valve—Bulletin 594 de- 
scribes features and advantages of 
company’s PDQ valve, designed for 
easy and quick replacement. Cutaway 
views showing internal details are 
included, as well as application data. 
Hunt Valve Co. 

A For a copy, circle 313 on Post Card 
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Butterfly Valves—Bulletin 10 contains 
detailed selection information on a 
rubber seat butterfly valve designed 
to mount between pipe flanges. Con- 
tains tables of maximum valve line 
pressures for various cylinder oper- 
ating pressures, water flow charac- 
teristics. Henry Pratt Co. 

A For a copy, circle 314 on Post Card 


Butterfly Valves—Resilient-seated 
type butterfly valves for applications 
where positive tight closure is re- 
quired are illustrated and described 
in Bulletin 590X. Advantages and 
outstanding features are detailed. 
W. S. Rockwell Co. 


A For a copy, circle 315 on Post Card 


Steam Traps—This 1960 Condensed 
Catalog contains 12-pp of technical 
details, dimensions, and capacity data 
on steam traps, temperature regula- 
tors, and heating specialties. Cutaway 
views and diagrams are included. 
Sarco Co., Inc. 

A For a copy, circle 316 on Post Card 


Manual on Traps—This 40-pp engi- 
neering manual is designed to assist 
in the sizing, specifying and selection 
of steam traps and other fluid spe- 
cialties. Includes steam trap selection 
guide, explanation of four basic types 
of traps and how they perform their 
function, four steps to follow in siz- 
ing a steam trap, table of factors and 
detailed instructions on how to select 
steam traps. The V. D. Anderson Co. 
A For a copy, circle 317 on Post Card 


On Steam Traps—Catalog K is an en- 
larged 48-pp manual and steam trap 
catalog. New material provided in- 
cludes open float and thermostatic 
traps, pipe strainer to 6 in. steel and 
semi-steel. and helpful steam pipe 
sizing tables. Discusses fundamentals 
of good trapping, trap selection, in- 
stallation. Armstrong Machine Works. 


A For a copy, circle 318 on Post Card 


Piping Products—Use of this com- 
pany’s couplings, fittings and other 
piping products is described in 8-pp 
Form 259. Contains product _ infor- 
mation, installation instructions, spe- 
cifications, illustrations of such ap- 
plications as fuel and supply lines, 
materials handling piping, equipment 
piping, pump settings. Dresser Mfg. 
Div., Dresser Industries, Inc. 

A For a copy, circle 319 on Post Card 


Glass Drainline System—Twelve-pp 
Bulletin PE-30 describes Pyrex brand 
drainline system for disposal of cor- 
rosive wastes. Contains product and 
property data, information on making 
joints and hanging, and list of availa- 
ble fittings, as well as schematic 
drawings, tables and specifications. 
Corning Glass Works. 

A For a copy, circle 320 on Post Card 


Fluid Line Coupling—Catalog 100 
contains data sheets describing com- 
pany’s line of quick-connective fluid- 
line couplings for pneumatic, hydrau- 
lic, oxygen, acetylene, steam, various 
gases and liquids service. Dimensions 
included. The Hansen Mfg. Co. 


A For a copy, circle 322 on Post Card 


Expansion Joints—Twelve-pp Bulle- 
tin EJ-1917 describes advantages of 


company’s Gun-Pakt expansion joints 
with either welding or ends. 
Section on figuring expansion of pipe 
lines, expansion joint installation 
suggestions, and complete specifica- 
tions included. Yarnall-Waring Co. 

A For a copy, circle 323 on Post Card 


LUBRICANTS 


Lubricant Data—Characteristics, ad- 
vantages of company’s line of spe- 
cialized fluid and grease type lubri- 
cants are described in 32-pp Data 
Book 59-2. Includes sections on con- 
trol of friction, use of grease type 
lubricants, proper applications, and 
recommendations for various operat- 
ing conditions. Lubriplate Div., Fiske 
Brothers Refining Co. 

A For a copy, circle 324 on Post Card 


Lithium Base Grease—Featured in 
this 12-pp booklet is a multi-purpose 
lithium base grease designed to do 
the work of many. Characteristics of 
the grease under different types of 
conditions given. Gulf Oil Corp. 

A For a copy, circle 325 on Post Card 


MECHANICAL 
POWER TRANSMISSION 


Power Transmission Products—Cata- 
log 759 contains 104-pp of engineer- 
ing data, specifications and prices on 
roller chain, sprockets, couplings and 
conveyor chain. Data includes mate- 
rial on selection of roller chain drives, 
speed ratios for sprocket combina- 
tions, chain length tables, illustrations 
of various standard attachments. 
Diamond Chain Co., Inc. 

A For a copy, circle 326 on Post Card 


Planetary Gears—Eight-pp Bulletin 
2401 covers company’s planetary and 
star gears, used for boiler and feed 
and circulating water pump drives, 
compressor and blower drives, and as 
drives for turbines and internal en- 
gines. Includes cutaway drawings, in- 
formation on construction details. De 
Laval Steam Turbine Co. 

A For a copy, circle 327 on Post Card 


Variable Speed Drives—Six-pp Folder 
2874 describes constant horsepower 
variable speed drives to meet capac- 
ity demands to 50 hp and ratios 
to 5.5:1. Discusses features of a twin- 
strand single roll chain that operates 
between a pair of smooth facing 
wheels to change ratio and output 
shaft speed as effective diameter of 
wheel faces is altered. Link-Belt Co. 


A For a copy, circle 328 on Post Card 


Grommet V-Belts—Advantages of 
company’s grommet V-belts are illus- 
trated and described in this 8-pp bul- 
letin. Belt features are fully de- 
scribed, and a section on how to 
figure a V-belt drive is included. 
Goodall Rubber Co. 

A For a copy, circle 330 on Post Card 


Frequency-Controlled Speeds—lIllus- 
trated with schematic drawings and 
application photos, 8-pp Bulletin F- 
1963 explains company’s Varidyne 
principle whereby any a-c motor is 
converted to variable speeds by 
varying frequency of a-c supplied to 
motor (or motors, in a multi-motor 
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Combines maximum 
air cleaning with 
minimum maintenance 


The new AAF Tube Filter is made to order for 
ventilation systems requiring a high degree of 
air filtration combined with minimum mainte- 
nance. This new unit offers simple disposal of 
collected dust and simplified design for easy field 
assembly. 

Typical applications are steel mill motor rooms, 
sewage treatment plants, instrument rooms and 
paint spray facilities. 


BETTER AIR 


Pinte Ai Litter ay 


iS OUR BUSINESS 


or 


2 COE fa han EAR chet eg pais, 


mTiyinii: 


This new AAF filter utilizes a fibrous media 
supplement inside the cloth tube as the collecting 
medium. The fibrous material is held against the 
cloth by the air stream. Infrequent maintenance 
on the filter is accomplished by operating a 
mechanical shaker mechanism after the fan has 
been shut down. Re-charging the tubes with 
media supplement requires only a few minutes. 

The AAF Tube Filter is available in circular 
or rectangular housings or can be designed to fit 
a given space. 

For complete product information, call your 
local AAF representative or write direct for AAF 
Tube Filter Bulletin No. 222. Address: Mr. 
Robert Moore, American Air Filter Company, 
Inc., 228 Central Avenue, Louisville, Kentucky. 


ait 
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application). Describes power unit 
used. U.S. Electrical Motors, Inc. 
A For a copy, circle 331 on Post Card 


Variable Speed Belts—Detailed infor- 
mation on company’s variable speed 
belts made with arched construction 
for improved transverse rigidity is 
presented in Product Bulletin 862. 


The Goodyear Tire & Rubber Co. 
A For a copy, circle 332 on Post Card 


Anti-Friction Bearings—Catalog 424-B 
covering “the broadest line in the 
anti-friction field,” is an 8-pp folder 
giving capsule presentation of com- 
pany’s entire product line. A brief 
description of each product is pro- 
vided. SKF Industries, Inc. 

A For a copy, circle 333 on Post Card 


Spring Clutches—Described in this 30- 
pp catalog are five standard lines of 
spring clutches in bore sizes from %& 
to 1 in., torque capacity to 1250 lb-in., 
for use in applications utilizing drive 
up to 5 hp. Clutches offered include 
over-running and back-stopping; in- 
dexing; on-off; on-off indexing; and 
safety lock control. Marquette Div., 
Curtiss-Wright Corp. 

A For a copy, circle 334 on Post Card 


More Flexible Couplings—An expand- 
ed line of Para-flex cushion couplings, 
from fractional to 190 hp per 100 
rpm, is described in 12-pp Bulletin 
A669C. Of two new sizes included in 
the line is one capable of delivering 
2000 hp at 1080 rpm. Photos, drawing 
and text explain design features and 
operating characteristics of Para-flex. 
Dodge Mfg. Corp. 


A For a copy, circle 335 on Post Card 


Flexible Couplings—Comprehensive 
selection data on flexible couplings 
is presented in 48-pp Engineering 
Catalog 60. Misalignment is described 
and basic coupling arrangements and 
load classifications are included, along 
with photos of couplings, etc. Thomas 
FlexibJe Coupling Co. 


A For a copy, circle 336 on Post Card 


HOSE, FITTINGS 


Improved Pressure Hose—Form 
NEPR-500, 24-pp, describes Hytron 
hose and couplings. A section on en- 
gineering facts on this hose covers its 
advantages, applications, limitations. 
Booklet also gives tips on installation, 
chemical resistance tables, tempera- 
ture and pressure ranges. The Im- 
perial Brass Mfg. Co. 


A For a copy, circle 337 on Post Card 


Teflon Hose Assembly—Advantages of 
company’s Springfield 120 Teflon hose 
assembly are detailed in this illus- 
trated bulletin. Assembly procedure 
is pictured and described and design 
specifications tabulated. Titeflex, Inc. 


A For a copy, circle 338 on Post Card 
Flexible Metal Hose—Featured in 8-pp 


Catalog 188 is a line of flexible metal 
hose, as well as rubber and synthetic 
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hose. Detailed specifications and di- 
mensions given. Flexonics Corp. 
A For a copy, circle 339 on Post Card 


FANS, VENTILATING AND 
AIR CONDITIONING 


Industrial Fans—Bulletin 690-A, 12- 
pp, contains dimensions and applica- 
tion and performance data on direct 
connected fans for general and sys- 
tem ventilation and power roof ven- 
tilators, air deliveries to 103,200 cfm. 
Propellair Div., Robbins & Meyers, Inc. 
A For a copy, circle 340 on Post Card 


Ready Units—Catalog 517 provides 
36-pp on complete, ready-to-run cen- 
trifugal fan equipment. Capacities 400 
to 13,000 cfm, belt and direct driven 
units. Clarage Fan Co. 

A For a copy, circle 341 on Post Card 


Propeller Fans—Catalog DB1-100, 20- 
pp, describes in detail company’s 
direct-drive self-cooled motor pro- 
peller fans, including: high and low 
speed units, explosion proof and tube- 
axial type, sizes from 6- to 48-in., 
capacities from 250 to 27100 cfm. 
Dimensions, accessories and tables 
showing recommended air changes 
included. Ilg Electric Ventilating Co. 
A For a copy, circle 343 on Post Card 


Air Moving Equipment—Bulletin DB 
45, 20-pp, contains detailed infor- 
mation on company’s line of roof 
ventilators, bifurcators, axial flow 
vent sets, and air jets. Bonded per- 
formance ratings are listed on tables, 
and dimensional data included. De- 
Bothezat Fans Div., American Ma- 
chine and Metals, Inc. 


A For a copy, circle 344 on Post Card 


Centrifugal Roof Exhausters—Bulle- 
tin 60-CK describes centrifugal power 
roof exhausters featuring reduction 
in overall exhauster height. Air mov- 
ing capacities for 141 models are 
given, along with dimensional and 
curb mounting drawings, electrical 
characteristics and optional accesso- 
ries. Jenn-Air Products Co., Inc. 

A For a copy, circle 345 om Post Card 


For Air Conditioning—Featured in 8- 
pp Bulletin S-290 is company’s line 
of products for air conditioning, as 
well as products for heating, ventilat- 
ing and heat transfer. Installations 
shown. The Trane Co. 

A For a copy, circle 346 on Post Card 


Air Conditioning Unite—Bulletin 786 
contains 54-pp of selection data on 
air conditioners, including capacities, 
standard arrangements, dimensions, 
etc. Steps in selection of basic unit 
and components are outlined. First 
pages are devoted to choosing physi- 
cal size based on air capacity and 
face velocity requirements. Succeed- 
ing pages concern themselves with 
heating and cooling requirements. 
American Air Filter Co., Inc. 


A For a copy, circle 347 on Post Card 


Zone Control Cabinets—Air condi- 
tioning zone control cabinets are de- 
scribed and illustrated in 20-pp Bul- 
letin AC-220. Separate sections with 
tables, curves and sketches cover 
proper unit selection. physical data, 
dimensions. Buffalo Forge Co. 


A For a copy, circle 348 on Post Card 


INSULATION, PROTECTION 


Duct Insulation—Thermal and acous- 
tical duct insulation made of long 
textile-type glass fiber is illustrated 
and described in this 8-pp Bulletin 
ULD-859. Includes detailed applica- 
tion specifications, data on character- 
istics of the duct liners, thermal effi- 
ciencies, sound absorption data. Gus- 
tin-Bacon Mfg. Co. 

A For a copy, circle 349 on Post Card 


Building Insulation—Twenty-pp 
Booklet FB-105 contains descriptive 
information on uses of cellular glass 
insulation on roofs, parking decks, 
core walls, wall linings, curtain walls, 
perimeters and ceilings. It contains 
drawings and specifications for typi- 
cal applications, as well as technical 
data. Pittsburgh Corning Corp. 

A For a copy, circle 350 on Post Card 


Flexible Pipe Insulation—This bul- 
letin describes Armafiex 22, a flexi- 
ble foamed plastic insulation for 
piping. Gives advantages, physical 
properties, thickness recommenda- 
tions and sizes. Tells how to apply it 
to new or existing piping and fittings. 
Armstrong Cork Co. 


A For a copy, circle 351 on Post Card 


For Insulation Protection—Compre- 
hensive data on mastics, coatings, ad- 
hesives, and flashing compounds for 
thermal insulation has been classified 
as to industry usage—power, process, 
cold storage, marine and commercial 
—in this ready-reference loose-leaf 
manual, about 208-pp. Detailed ap- 
plication information and product 
data is included, as well as illustra- 
tions of uses. Benjamin Foster Co. 

A For a copy, circle 352 on Post Card 


CONSTRUCTION 


Open Web Joists—Standard and long 
span open web steel joists are illus- 
trated and described in this 38-pp 
catalog. Advantages of the steel joist 
construction are detailed, and sections 
are included on design calculation, 
properties and dimensions. American 
Bridge Div., United States Steel Corp. 


A For a copy, circle 353 on Post Card 


Structural Clay Products—Descriptive 
information, photos and construction 
details on structural clay building 
materials are presented in 24-pp Cat- 
alog S-60. Characteristics and advan- 
tages of various types of facing tile, 
bricks, and other products are de- 
tailed. Natco Corp. 


A For a copy, circle 355 on Post Card 


Decorative Protective Panels—Advan- 
tages of Security Panel, a combina- 
tion of steel mesh and polyester resin 
translucent panels, are detailed in this 
bulletin. It features high dimensional 
stability, high impact strength and 
protective functions. Installation and 
technical information are covered. 
Resolite Corp. 

A For a copy, circle 357 on Post Card 


Expanded Metal Reinforcing—Char- 
acteristics and advantages of ex- 
panded metal reinforcing for concrete 
are detailed in 16-pp Form WC-122. 
Design data tables for selection of 
proper unit stresses for concrete in- 
cluded. Wheeling Corrugating Co. 

A For a copy, circle 358 on Post Card 
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When life hangs by 5 /1000 of an inch 


Whether life is long or short depends 
on the proper fit of shaft to bearing. 
Destroy the fit by 5 to 10 thousandths 
of an inch—and you shorten bearing 
life. Therefore Goulds pump shafts 
are ground and polished to within the 
tolerances specified by bearing manu- 
facturers. To insure complete ac- 
curacy, bearing housings are bored by 
a special machine. Careful handling 
when removing and replacing bearings 
in the field will also go a long way 
toward protecting fit and helping 
bearings live to a ripe old age. 


Nuclear nomad of the seven seas 


N.S. Savannah, first atomic-powered 
merchantman, will call at the sea- 
ports of the world as a symbol of the 
peaceful use of nuclear power. The 
21,800-ton ship has a practically 
foolproof power plant. Its pressurized- 
water nuclear reactor uses uranium 
oxide fuel. Goulds Model 3655 (close- 
coupied centrifugal) pumps the radio- 
active waste water on both bilge 
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Goulds news about pumps for process industries 


Now ...1$0-40 to guard against 
corrosion and abrasion 


A stainless of great strength, ISO-40* 
alloy survives under some very harsh 
conditions. Strongly oxidizing nitric 
solutions don’t faze it. It’s a match 
for 50% sulfuric at r.t. It resists cor- 
rosion, abrasion, high shock. Can be 
furnished with a B.H.N. hardness of 
320, tensile strength of 145,000 psi. A 
pump with an ISO-40 impeller circu- 
lated a slurry of sodium sulfite and 
sodium carbonate for 17 months with 
negligible impeller damage. Speaking 
of pumps, did you know you can get 
Goulds chemical pumps in [ISO-40? 


*Registered trademark of Empire Steel Castings, 
Inc. 


and ballast service. The Model 3655 
is available in 23 sizes with capacities 
to 2000 gpm, heads to 400 ft. Pump 
and motor are a single, compact unit, 
easy to install and ready to run. 
Standardization of parts holds down 
inventories. For full details, including 
specifications, construction informa- 
tion and performance charts, write 
for Bulletin 710.1. 


GOULDS @ PUMPS 


October, 1960 


For more facts circle 692 on Reply Card 


Circulating 
crude 
phthalic 
anhydride 


One company does 
_ it with two Goulds 
Model 3171's. Each 
delivers forty gal- 
lons a minute of 
this sluggish solid 
(sp. gr. 1.2) from a 
depth of 11 ft. at 
temperatures from 
300 to 525 F. How? 
The discharge pipe, 
which extends from 
pump through pit cover, wears a 
steam jacket. Temperature stays up 
—phthalic anhydride stays fluid. The 
long pipe has a 3” expansion joint. 
Additional steam-jacketed pumps of 
other and varying lengths give flexi- 
bility to the installation. For details 
on how Goulds Model 3171's can help 
you move uncooperative solids, write 
for Bulletin 726.2. 





f 


NEW “king-size” vertical... 
capacities to 3180 gpm 


Here are all the details on Goulds 
newest heavy-duty centrifugal sump 
and process pump—the “L” size 
Model 3171. Unit available in 316 
stainless and other special alloys. 
Specifications, sectional views, con- 
struction materials, performance 
curves, dimensions—all are clearly 
given in Bulletin 726.2. For your 
copy, write Goulds Pumps, Inc., 


Dept.PE-100,Seneca Falls, N. Y. 





The ABC’s of pallet handling 


digested into a new and useful 
“how to” handbook. Contains 
practical information: how to 
select, load and handie pallets; 
how to estimate pallet require- 
ments; step-by-step load pat- 
tern diagrams; how to increase 
warehouse capacity up to 50%; 
facts about the RAYMOND 
trucks that made narrow aisles 
possible. Send for your per- 
sonal copy plus extras for your 
organization, clip coupon to 
letterhead and mail today. 


SS SS = — a a a 
The RAYMOND CORPORATION 
4314 Madison St., Greene, N.Y. 


Send __.__. copies “ABC’s of 
Pallet Handling.” 
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Serew Fastening of Aluminum—This 
48-pp technical handbook covers var- 
ious types of standard and special 
fasteners and fastening systems used 
to join aluminum assemblies. Supple- 
mented with numerous illustrations 
and tables, it includes list of manu- 
facturers of special screw fasteners 
and recommended hole sizes for va- 
rious types of self-tapping screws. 
Reynolds Metals Co. 

A For a copy, circle 359 on Post Card 


Structural Glass—Catalog 60-I con- 
tains essential data on company’s line 
of rolled, figured and wired glass for 
a variety of industrial applications. 
Advantages and important functions 
are described, and light distribution 
tables and specifications are included. 
Mississippi Glass Co. 

A For a copy, circle 360 on Post Card 


Acrylic Plastic Sheet—This 12-pp 
Booklet PL-415 describes properties 
and characteristics of Plexiglas acrylic 
plastic sheet. Applica:ions in a variety 
of industries are illustrated, and ad- 
vantages detailed. Rohm & Haas Co. 


A For a copy, circle 36! on Post Card 


Basic-Roofing Information—“What 
You Should Know About Your Roof” 
is a 40-pp clearly illustrated booklet 
which tells what makes a roof fail, 
how to recognize signs of roof deteri- 
oration, what to do to keep a roof in 
good condition. Discusses roofing 
practices. Johns-Manville. 
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Automatic Door Assemblies—Eight-pp 
Catalog 171 describes features and 
advantages of company’s automatic 
industrial doors and assemblies. Pho- 
tos of typical installations and sec- 
tional diagrams showing details of 
operation and design are included. 
Clark Door Co., Inc. 
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Grating and Treads—Safety, visibility, 
permanence and easy maintenance 
are among advantages of open floor- 
ing discussed in 28-pp Bulletin 2527- 
R. Covers use of electro-forged grat- 
ing in a wide range of industries also 
features grating applications. Infor- 
mation provided includes types and 
spacing, bearing bar surfaces and 
weights, fastening methods, and safe 
loads. Blaw-Knox Co. 
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Gratings and Treads—Bulletin 1110, 
24-pp, describes welded, serrated, 
pressure-locked, steel, vault, plat- 
form and aluminum grating in stand- 
ard and close spacing types. Stair 
treads are also shown. Provides tread 
weights, and ordering instructions. 
Safe loads also given. Dravo Corp. 
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Steel Floor Plate—Features and ad- 
vantages of rolled steel floor plate 
are detailed in this Product Form 
3184. Table of dimensional data is 
included, as well as illustrations of 
installations. Alan Wood Steel Co. 
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WATER TREATING 


Consulting Service—Advantages of 
company’s consulting service are de- 
tailed in 8-pp Bulletin 5006-A. How 
the service is qualified to solve prob- 
lems concerning scale and corrosion 
control in boilers, cooling systems, 
and process waters is discussed. 
Dearborn Chemical Co. 
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Corrosion Control—Process Bulletin 
B6 discusses causes of condensate sys- 
tem corrosion and methods of corro- 
sion control in steam condensate sys- 
tems. Condensate corrosion inhibitors 
are described. Nalco Chemical Co. 
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MAINTENANCE 


Corrosion Control Systems—This 
booklet is designed as a guide to 
primary protection and preventive 
maintenance of all metal surfaces 
subjected to chemical attack of acids 
and alkalis, fumes and gases, active 
industrial solvents and severe in- 
dustrial weathering. Principal pro- 
tective systems are described and 
properties listed. Truscon Labora- 
tories, Devoe & Raynolds Co., Inc. 
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Coatings for Industry—Detailed infor- 
mation on a variety of coatings for 
industrial application, including anti- 
corrosive coatings, decorative finishes, 
exterior wall and roof coatings, floor 
materials, fungus and mold treat- 
ments, industrial coatings, interior 
wall coatings, roof coatings and other 
products, is presented in 40-pp Cata- 
log 59. Properties and application de- 
tails covered. Steelcote Mfg. Co. 
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Painting Economy—This 12-pp guide 
to economical maintenance painting 
is designed to help reduce cost of 
painting in industrial, institutional 
and commercial buildings. Outlines 
three basic areas of painting econo- 
my. Barreled Sunlight Paint Co. 
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Corrosion-Resistant Coatings—Bulle- 
tin 100 contains a table listing pro- 
tective coatings for corrosive classi- 
fications. Description and general use 
of various types of coatings, per- 
formance and application informa- 
tion, and chemical resistance ratings 
are given. Carboline Co. 
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Coating Systems—Described in this 
16-pp bulletin are a number of pro- 
tective maintenance coating systems 
designed to solve a variety of corro- 
sion problems. Index tab indicates 
where a particular system should be 
applied, and copy explains features 
of each system. The Glidden Co. 
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Masonry Cleaner—Properties and ad- 
vantages of a dry-powder masonry 
cleaner are detailed in Circular 55. 
Includes tips on mixing and using the 
masonry cleaner. Standard Dry Wall 
Products, Inc. 
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Floor Maintenance—Many types of 
industrial floors are studied and their 
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Over 1,000,000 Americans cured 
of cancer! Enough to fill the famous 
Rose Bowl ten times over. All of 
them alive and well because five, ten 
or even twenty years ago they went 


to their doctors in time. 

In a single generation, cancer’s 
cure-rate has been raised to one-in- 
three saved from one-in-seven 
saved...largely due to the trail- 
blazing programs of the American 
Cancer Society. 

To learn how to guard yourself and 
your family against cancer, call our 
nearest office or write to “Cancer” in 
care of your local post office. 


October, 1960 








MAKE UP YOUR 
OWN V-BELTS... 


IN ANY LENGTH 
WITH _ 


AND A LENGIH OF CROSS- 
WOVEN TYPE V-BELTING 


(Available by the foot in 
A, B, BB, C, D & E sizes) 


ONE STRONG SEPARABLE 
ALLIGATOR FASTENER 


FAST & EASY 
INSTALLATION ON 


ALL V-DRIVES 


CUT OFF THE 
REQUIRED LENGTH 
OF V-BELTING 


ATTACH ALLIGATOR 
V-BELT FASTENER 


THREAD BELT ENDS 

AROUND SHEAVES 
AND JOIN FASTENER 

@ About 40% lower in cost than other “‘con- 


nected” types. 

@ Can be installed around obstructions—ma- 
chines do not have to be dismantled. 

@ Permit greater freedom in designing new 
drives. 
ORDER FROM YOUR DISTRIBUTOR... 
OR WRITE FOR BULLETIN NO. V-227 


Stent ble 3 


STEEL LACING COMPANY 
4616 LEXINGTON ST. + CHICAGO 44, ILL. 
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soil removal problem analyzed in this 
8-pp booklet, complete with charts, 
list of cleaning compounds, and de- 
scriptions of cleaning methods. Meth- 
ods of sanitizing, stripping wax and 
paint, and of absorbing liquids told. 
Oakite Products, Inc. 
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Industrial Vacuum Units—This bulle- 
tin describes heavy-duty vacuum 
units, both portable and stationary, 
designed to reclaim, process and con- 
vey many types of materials, as well 
as remove dirt, litter. Among appli- 
cations covered are machine sump 
cleaning, removing press punchings, 
cleaning boilers, and conveying of 
plastic pellets. Invincible Vacuum 
Cleaner Mfg. Co. 


A For a copy, circle 377 on Post Card 


Electric Power Sweeper—Cleanliness, 
quietness and other advantages of 
this battery-powered sweeper are de- 
tailed in Bulletin 85.46. Mechanical 
data and photos of applications in- 
cluded. G. H. Tennant Co. 


A For a copy, circle 378 on Post Card 


SAFETY, SANITATION 


Fire-Resistant Fluids—This series of 
specification sheets describes com- 
pany’s line of fire-resistant fluids in- 
cluding synthetic, oil-water emulsion 
and glycol types. Physical character- 
istics given. Mobil Oil Co., Inc. 
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Handling Flammable Liquids—Prob- 
lems involved in the use of flam- 
mables in individual processes, and 
methods and equipment required 
for safe control are described in this 
76-pp safety handbook. Physical 
properties and characteristics of most 
commonly used flammables are de- 
tailed; recommendations for safe 
handling given. The Protectoseal Co. 
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Special Fire Protection—Devoted to 
special fire protection, this 44-pp 
booklet covers both equipment and 
methods. Tells how to recognize spe- 
cial fire-hazards conditions in a plant. 
Discusses in detail major types of fire 
protection, telling how each functions, 
giving its advantages and limitations, 
and illustrating some examples of 
successful use. Grinnell Co., Inc. 
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Control of Dermatitis—Preventive 
measures to be taken against indus- 
trial dermatitis are fully detailed in 
this 26-pp illustrated bulletin. In- 
cluded is a breakdown of industrial 
skin diseases by representative in- 
dustries and the preventive measures 
that can be taken. A list of protective 
creams, soaps, disinfecting systems, 
and other preventive measures given. 
West Chemical Products Inc. 
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Skin Cleansers—Described in this 
product bulletin is a line of scientifi- 
cally formulated skin cleansers for 


industrial use. Advantages of various 
cleansers are detailed. Sugar Beet 
Products Co. 
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INSTRUMENTS, CONTROLS 


Analog Computer Control—Complete 
details on company’s solid state ana- 
log computer control systems are 
presented in 6-pp Bulletin MSP-163. 
Describes solid state controllers with 
operational magnetic amplifiers, in- 
terchangeable components. Hagan 
Chemicals & Controls, Inc. 
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Valves—Catalog 76-G 
consists of a loose-leaf bound col- 
lection of literature on gages and 
needle valves. Various types of gages 
are illustrated and described, with 
applications and specifications fully 
detailed. Jas. P. Marsh Corp. 
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Gages, Needle 


Meters, Regulators, and Valves—Bul- 
letin C-5000, 28-pp, describes and 
illustrates meters, regulators and 
valves for a wide range of services. 
They include gas meters, gas pres- 
sure regulators, industrial meters, 
water meters. Information includes 
application suggestions, specifications 
and references to more detailed prod- 
uct literature. Rockwell Mfg. Co. 
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Sound Measuring Equipment—Bulle- 
tin 797-E contains 16 pp of detailed 
information on a line of sound-meas- 








NEW! 


REGULATORS 


————") AVAILABLE IN 
DUCTILE IRON 


This easy to use manual describes how you 
can get steel strength in regulators and 
control valves at the cost of iron . . . and, 
at considerable savings. It fully explains 
how ductile iron is produced, shows fea- 
tures, specifications, typical ranges of me- 
chanical properties, and comparison tables 
on physical properties of cast steel, ductile 
iron, red brass and cast iron. This manual 
is also a condensed catalog describing the 
complete line of OPW-JORDAN products that 
are available to you in ductile iron. pi-1 


SEND FOR YOUR COPY 


OPW-JORDAN 
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“You put on oe i 
a Payroll Savings | | 
Campaign last year... ag és AW 
How many of 


your employees are still 
using the plan—every month?” 


“Practically ALL of those who signed up are still 
buying U. S. Savings Bonds every month. We talked 
to many of them about it, and they told us that the 
Payroll Plan got them started on their first regular 
savings program. ‘We just couldn’t seem to save by 
ourselves,’ they told us. “This way, we don’t even 
miss the deduction.’ Gives us a nice feeling to find 
out we're helping them to help themselves.” 

If your company has not installed tie Payroll 
Savings Plan thus far, you, too, may be surprised to 
find how great a number of your people will welcome 
this convenient way to start saving. The Plan is sim- 
plicity itself to put in. Just contact your State 
Savings Bonds Director and have him show you just 
how the Plan works. Let him help you set up a 
thorough canvass of your company family, so that 
every employee may be invited to share in this easy 
way to become a shareholder in America. Experi- 
ence in other fine companies shows that such an 
invitation usually results in an enthusiastic response. 


} 


ALL U.S. SAVINGS BONDS—OLD OR NEW—EARN ¥%% MORE THAN BEFORE} 
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THE U. S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS. FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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uring equipment, including sound-lev- 
el meters, vibration meters, analyzers 
and accessories. Typical applications 
in a variety of industries shown. Gen- 
eral Radio Co. 

A For a copy circle 387 on Post Card 


Malfunction Detector—Technical Bul- 
letin RF-586 describes a malfunction 
detector designed to provide maxi- 
mum protection for large motors, 
pumps, compressors and other rotat- 
ing equipment by responding to me- 
chanical malfunctions the instant 
they occur. Aeronautical and Instru- 
ment Div., Robertshaw-Fulton Con- 
trols Co. 
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Explosion-Proof Controls—Advan- 
tages of company’s explosion-proof 
controls, indicating, non-indicating 
and recording, are detailed in this 
product bulletin. Design features and 


| ratings given. The Partlow Corp. 
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| Tank Contents Gaging—Bulletin 463A 
| describes a line of remote and direct 
| reading tank contents gaging systems, 


including hydrostatic, hydraulic and 


| direct reading gages. Details on oper- 


ation are illustrated. The Liquido- 
meter Corp. 
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SLINGS, CHAINS, WIRE ROPE 
AND FITTINGS 


Wire Rope Requirements—General 
wire rope recommendations for 
equipment most commonly used by a 
wide variety of industries are listed 
in Service Bulletin 107. Gives con- 
structions most suitable for specific 


| types of equipment and jobs. Leschen 


e Simply set dials and Telematic guides | 
carrier to any station in system | 


POWER RAiL 
x FREE RAIL 
Employs exclusive unitized ‘over 
and under” power and free rail 
which permits simple switching 
to right or left as desired. 


Power-Flex is designed for automated 
materials forwarding applications in 
industrial plants, distribution centers, 
service buildings and department stores. 
The most economical system available for 
loads up to 600 Ibs. per carrier. Savings in 
actual installations range from 25% to 60%. 


* Systems in service for your inspection. 
Engineered to your very 

specific requirements. 

SEND FOR BROCHURE 


Inquiries from your engineers 
or consu/tants we/comed. 


COLUMBUS McKINNON 
CORPORATION 


Conveyor Division 
TONAWANDA, N.Y 
For more facts circle 698 on Reply Card 
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Wire Rope Div., H. K. Porter Co., Inc. 
A For a copy circle 39! on Post Card 
Drop Forged Fittings—Comprehensive 


data on company’s line of drop forged 
fittings for wire rope and chain are 


| presented in 40-pp Catalog 950-2. 


Includes specifications, dimensions, 


| rated capacities and weights. Crosby- 





Laughlin Div., American Hoist and 
Derrick Co. 
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MATERIALS HANDLING 


Conveyor System—Construction and 
operating features of company’s Pow- 
er-Flex and free conveyor system 
for industry-wide application are ii- 
lustrated and described in 6-pp Bul- 
letin 159. Advantages are detailed and 


| general specifications given. Convey- 


or Div., Columbus McKinnon Corp. 
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Continuous Power Conveyor—Sixteen- 


| pp Catalog A-96-R describes a pack- 


| 


aged overhead conveyor for light 
duty applications. Describes compo- 
nents and discusses lubrication and 
chain safeguards. Suggested layouts 
are diagrammed and 
shown. Richards-Wilcox Mfg. Co. 
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installations | 


| 2-10 TIMES 
LONGER LIFE 


NEW 


PALMETTO 


Bit-Sile)a hae mit-leal-iel' 


Packing 


PLAILIA DOL ADPAIATL TET E LES 
< < 5 


ECE 
KK LLM 


KKEEEKCK? EEE 


for service with strong acids, 
corrosive filvids, solvents 


Specify Palmetto!|—Pure Teflon yarn gives 
exceptional chemical resistance and lubri- 
cating qualities. Packing is supplied in 
Palmetto's dense but flexible “interwoven” 
form for use on pumps and valves. Fur- 
nished plain or impregnated with Teflon 
suspensoid. 


Ask your distributor for Catalog FF-1059, 


*E. I. duPont de Nemours & Co. (Inc.) 
trade mark for Polytetrafluoroethylene 


GREENE, TWEED. 


NORTH WALES PA 
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LESCHEN WIRE ROPE DIVISION 


H. K. PORTER COMPANY, INC. 
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ALUMINUM for LONG LIFE 
... STEEL for STRENGTH 


PAGE'S new Acco-Aluminized chain 
link fabric is a superior product 
that means plus value for you. The 
strong steel wire has a bonded coat 
of commercially-pure aluminum. 
Result? Definitely, QUALITY. 
acco-Aluminized has the strength 
of steel plus aluminum’s longer- 
lasting non-corrosive qualities. 


WIDE CHOICE is important. In 
addition to acco-Aluminized, we 
offer a choice of other quality 
fabrics —galvanized steel, stainless 
or solid aluminum. Each of these 
has characteristics to better meet 
your climatic or service conditions. 
Also, there are 8 basic fence designs 
and 6 gate styles. No other com- 
pany can serve you with so wide a 
selection. 

INSTALLATION is important. A 
fence can be no better than the 
quality of its erection. The PAGE 
FENCE Member in your locality is 
experienced, responsible and inter- 
ested in your satisfaction. 

PAGE FENCE is engineered for long- 
lasting service and is covered by a 
Registered Certificate of Quality. 

When you write us, we'll send the 
whole story in a helpful booklet 
and the name of our nearest Mem- 
ber. Call him, he will gladly suggest 
the best answer to your property 
protection problem. 


Helpful 
booklet 
describes 
fence styles, 
gates and 
components 


PAGE FENCE ASSOCIATION 
National Headquarters - Monessen, Pa. 
A product of Page Stee/ 4 Wire Division 
American Chain & Cable Co., inc. 
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| On Spiral Conveyors—Described in 
60-pp Catalog 951 are spiral con- 

| veyors and fittings for meeting prac- 

| tically any requirement and operating 
conditions. Four principal types— 
helicoid, sectional flight, ribbon flight, 
and cast iron—are listed along with 
special types. Selection tables list 
materials which can be effectively 
handled. The Jeffrey Mfg. Co. 
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Vibrating Conveyors—Advantages and 
features of vibrating conveyors are 
detailed in 16-pp Catalog 66. Layouts 
and flow charts showing how convey- 
ors can be designed to perform a wide 
variety of processing operations at 
the same time the material is being 
conveyed are included. Ajax Flexible 
Coupling Co., Inc. 

A For a card circle 396 on Post Card 


Live Roller Conveyor—Form 1250 ex- 
plains and illustrates principles of 
adjustable pressure conveyor oper- 
ation and their application to live 
roller conveyors. Also shows typical 
applications. Tells types of materials 
and containers handled. The Rapids- 
Standard Co., Inc. 
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Continuous Vertical Conveyor—Bulle- 
tin 125 describes features and ad- 
vantages of the Escaveyor, a con- 
tinuous vertical conveyor designed to 
speed lifting and lowering. Schematic 
diagrams suggest some of the con- 
veyor systems, for both horizontal 
and vertical continuous flow, that can 
be made from the units. Standard 
Conveyor Co. 
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Crane Control—Bulletin 9100 contains 
20-pp of selection and application in- 
formation on a crane control for hoist, 
bridge and trolley service. Perform- 
ance curves, schematic diagrams, di- 
mensional data, reference tables and 
suggested specifications are included. 


; The Clark Controller Co. 
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Countersinking Belt Fasteners—Bul- 
letin F-115 describes a method of 
countersinking fasteners in heavy 
conveyor belt covers. Various types 
of countersinking tools are illustrated. 
Flexible Steel Lacing Co 
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Vertical Transportati Selection of 
vertical transportation for every traf- 
fic-moving job is detailed in 32-pp 
Bulletin A-382. Various types of ele- 
vators and escalators for a variety of 
commercial and industrial applica- 
tions are described. Otis Elevator Co. 
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Mechanical Jacks—Mechanical Cata- 
log 60 contains 16 pp of information 
on mechanical jacks and pullers, in- 
cluding ratchet lowering lever jacks, 
track jacks, journal, bridge, screw, 
push-and-pull jacks, special purpose 
equipment, accessories. Includes spec- 
ifications. Templeton, Kenly and Co. 


A For a copy circle 402 on Post Card 
Load Handling Equipment—Illus- 


trated and described in 20-pp Bulle- 
tin 15025 is load handling equipment 





including portable electric hoists, I- 
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YOUR STAKE IN 


REGULATORS 
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GOOD REASONS 
WHY... 


. discriminating 
buyers choose 


FEEDRAIL 
Crane and Hoist 
Electrification 


The right choice of an electrical 
system for cranes and hoists is 
reflected in increased operating 
efficiency and lower costs. In addi- 
tion to unfailing power, you need 
the safety to equipment and per- 
sonnel given by steel enclosures. 
You need compactness and adapt- 
ability, a flexibility to meet elec- 
trical requirements of tomorrow 
as well as today. And you need 
a system low in installation cost, 
easy to maintain during the life 
of the crane or hoist. 

That’s why thousands of com- 
panies have selected FEEDRAIL 
Crane and Hoist Electrification 
Systems with the movable trolley 
outlets that travel right along 
with the crane or hoist. 


Why not get the details 
about FEEDRAIL today? 


For safety, adaptability and 
convenience electrify with... 


FeEEDRAIL 


TROLLEY BUSWAYS 


FEEDRAIL CORPORATION 1 | 


DEPT. P-10125 Barclay St., New York 7, WW. Y. 
Please send Bulletin No. 76 “Feedrail 
Crane and Hoist Electrification Systems” 


Name 








Address 
City. Zone___State 
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! 
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! Firm 
! 

! 

i 

L 


For more facts circle 703 on Reply Card 
316 











DATA FILE 





(Begins on page 304) 


beam trolleys, differential chain hoist, 
trolley hoists, lever-operated hoists, 
electric hoists, driven trolleys, air 
hoists, jib assemblies and bridge 
cranes. Detailed specifications given. 
Manning, Maxwell & Moore, Inc. 
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Sheet and Coil-Lifters—Bulletin SL- 
30, 16-pp, illustrates and describes 
various types of standard and semi- 
special lifters for one-man or auto- 
matic handling of sheet and coil 
stock. Advantages and design features 
are detailed. Cullen-Friestedt Co. 
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Heavy Duty Hoist—Bulletin 142-H, 
26 pp, describes the Meteor wire rope 
electric hoist with single- or two- 
speed control. Discusses suspension 
types, trolleys, available accessories. 
Specifications, clearance diagrams, 
prices. Chisholm-Moore Hoist Div., 
Columbus McKinnon Chain Corp. 
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Electric Hoists—Twelve-pp Bulletin 
DH 133D describes Speedway electric 
hoists of 500-to 4000-lb capacities. 
Fully illustrates and explains design 
features and gives details on supen- 
sions and conducting systems. Clear- 
ance data given. Wright Hoist Div., 
American Chain & Cable Co., Inc. 
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Industrial Truck Costs—aA library of 
information on figuring industrial 
truck costs is presented in four re- 
cently published bulletins—62 pp in 
all. Includes factual industrial truck 
cost histories and do-it-yourself for- 
mulas for quick, accurate calculation 
and comparison of all expenditures in 
owning, operating and maintaining 
trucks powered by electricity, gaso- 
line, propane. Exide Industrial Div., 
The Electric Storage Battery Co. 
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For Materials Handling—Specifica- 
tions and illustrations on two-wheel 
trucks, dollies, wagon trucks, platform 
and shelf trucks, and many styles of 
casters, jacks and semi-live skids are 
given in 12-pp Bulletin 59G. Aliso 
included are specifications on de- 
mountable rubber tired, plastic, and 
pneumatic wheels. Nutting Truck and 
Caster Co. 
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Cost-Cutting Materials Handling—“The 
How Book of Cost-Cutting Materials 
Handling,” is a 24-pp booklet cover- 
ing various phases of the materials 
handling problem and their effect on 
industrial production. Text and pic- 
tures cover such subjects as funda- 
mental handling motions, advantages 
of planned material handling prac- 
tices. The Yale & Towne Mfg. Co. 
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MH Equipment Selector—Sixteen-pp 
Condensed Catalog 80-204 describes 
and illustrates manufacturer’s line of 
materials handling equipment. Offers 
specifications and illustrations on 


THERE’S 
ONLY ONE 


BITS 


ONE... 


drills ANY MASONRY, 
GRANITE or FIELD- 
STONE 


ONE... 


does the work of 16 
Steel Star Drills 


for one-man drilling 
using any electric or 
pneumatic hammer 


ONE... 


for lowest cost 


a per hole 


Designed 
with BOTH 
spiral and 
vertical 
flutes gives 
positive 
two-way dust 
removal and 
prevents 
clogging 

and binding. 
Sizes 49” to 
114” diameter 
Extended 
lengths up to 18” 


When you can 

drill more than 

100 holes in hard 
concrete without 
resharpening (*) 
you're using the one 
bit that is first for 
economical masonry 
drilling. 

Order from your 
Industrial Distributor 
and start using today’s 
most economical 
Masonry Bits. 
Cw ome ee ; 
“— 

if 


Vy] 


c-— 


MAIL THIS COUPON TODAY! 








Weu E CARBIDE TOOL CO., INC. 


55B Commercial St., Medfor¢ 55, Mass. 
Please send me free copy of “Masonry Bit 


Selector Guide."’ 








+ 
(*) Proof of Performance On Request 
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Masago? 


and companion 
**"Master-test'’ 
group for extreme 
services requiring 
the ultimate in ac- 
curacy and stamina, 


GROUP 


also for tough serv- 
ices, but less se- 
vere than the condi- 
tions served by the 
“Mastergauge” 


Siandad 


GROUP 
for the general run 
of gauge services. 
Marsh quality and 
accuracy at a mod- 
erate price. 


oO 


Within these three comprehensive Marsh 
groups you have the world’s widest (yes, 
and wisest) selection of pressure gauges. 
These groups of gauges are not grades 
... they are kinds...the MARSH kind... 
which means that each gauge, within the 
scope of its rated use, is the BEST of its 
kind! 

Pick the right Marsh Gauge and you have 
the best answer to your gauge problem. 


tah for latest data 


MARSH INSTRUMENT COMPANY 


Division of Colorado Oil & Gas Corpora- 
tion, Dept. W, Skokie, Ill. Marsh Instru- 
ment & Valve Co., (Canada) Ltd., 8407 
103rd St., Edmonton, Alberta, Canada. 
Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas. 


MARSH 


GAUGES - THERMOMETERS 


VALVES 
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| ers, wrenches, 
grinders and abrasive products are 


rider fork lift trucks, rider tractors, 


| narrow aisle rider electrics, electric 


powered walkies and manual equip- 
ment. A selector chart shows types. 


| Lewis-Shepard Products Inc. 


A For a copy circle 411 on Post Card 


Industrial Casters—Catalog 159 con- 
tains 24-pp of illustrations, descrip- 
tions and specification data on 
swivel-plate and rigid-plate truck 
casters for industrial applications. In- 
cludes detailed information on spring- 
action casters, V-groved casters, 


| grease-sealed casters, scaffold casters, 


floor truck locks, industrial wheels, 
and others. Faultless Caster Corp. 
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| Self-Dumping Hoppers—Cost-saving 


advantages of self-dumping steel] hop- 


| pers for bulk material handling are 


detailed in Bulletin 265. Photos show- 
ing typical handling applications are 
included. Roura Iron Works, Inc. 
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STORAGE, SHOP EQUIPMENT 


Guide to Shelving—To assist plant 
engineers in selecting proper shelv- 
ing for all storage requirements. 64- 
pp Catalog 30 offers detailed sugges- 
tions for correct shelving and storing 
materials, loose and packed parts. 
Storage cabinets are also described 
and instructions included for plan- 
ning of stockrooms. Deluxe Metal 
Products Co., Royal Metal Mfg. Co. 
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Storage Racks—Bulletin R-400, 12-pp, 
illustrates and describes a wide va- 
riety of storage racks manufactured 
by the company. Application draw- 
ings, photos and diagrams are in- 
cluded. Chicago Tramrail Corp. 
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Steel Equipment—Catalog 100 H con- 


| tains 92-pp of detailed information 


on steel cabinets, folding chairs, work 
benches, tool stands, shelving, tool 
storage, lockers, coat racks, filing 
cabinets, revolving bins, others. In- 
cludes dimensions and specifications. 


| Lyon Metal Products, Inc. 
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Flexible Steel Shelving—Advantages 
of Erectomatic steel shelving are il- 
lustrated and described in 8-pp Form 
2451-D. Various types of shelving 
available are shown and dimensional 


| data given. Columbia-Hallowell Div., 


Standard Pressed Steel Co. 
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TOOLS, WELDING AND 
MACHINE SHOP 


Power Tools—Presented in this 64-pp 
1960 catalog is manufacturer’s line of 


| power tools for industrial produc- 
| tion, plant maintenance, construction, 


wood and metalworking and other 
uses. Saws and accessories, hammers, 
planes, routers, sanders, drills, driv- 
shears, polishers, 


included. Skil Corp. 
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| Masonry Bits—Catalog M B C-56 de- 
| scribes carbide-tipped masonry bits 


for drilling holes in tile, brick, con- 





WHAT COMES UNDER 


ENERGY 
CONTROL? 


2623 


24th NATIONAL 
EXPOSITION 
OF POWER & 
MECHANICAL 
ENGINEERING 


AUSPICES ASME 


NEW YORK COLISEUM 
NOV. 28—DEC. 2, 1960 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 
480 Lexington Ave., New York 17, N, Y, 
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PRESSURE 
REGULATORS? 


SEND FOR NEW 


FREE CATALOG ON 
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VISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
INDUSTRIAL PRODUCTS BRANCH 
West Babylon, L. I., N. Y 
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crete, granite or any other kind of 
masonry. Specifications are included 
as well as a table giving chuck and 
shank requirements to adapt to dif- 
ferent hammers. New England Car- 
bide Tool Co., Inc. 
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Fastening Tool—lIllustrated and de- 
scribed in Catalog Form B-141 is the 
Duo-Jobmaster—designed to handle 
the tough fastening jobs into steel or 
concrete. Features and advantages 
detailed. Ramset Div., Olin Mathie- 
son Chemical Corp. 
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Pipe Tools—Ordering and application 
information on Rigid pipe tools is 
provided in 16-pp illustrated Catalog 
7596R-6. Wrenches, cutters, threaders, 
reamers, vises, and others are pic- 
tured and described, also power 
drives. The Ridge Tool Co. 
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Welding Equipment—Twelve-pp Bul- 
letin W-158 features a line of trans- 
former, rectifier and rotary d-c weld- 
ers for a_ variety of industrial 
requirements. Detailed specifications 
and dimensional data are included. 
Harnischfeger Corp. 
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Data for the Shop—“Fluids and Facts 
for Metal Working” is a pocket-size 
booklet of about 44-pp. A section on 
metal working fluids covers their 
function and selection, preparation 
and use of soluble oil and paste com- 
pounds, and prevention of dermatitis. 
Conversion tables, steel numbering 
systems, machinability ratings. Stand- 
ard Oil Co. (Ind.) 
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LIGHTING, COMMUNICATION 


Lighting Units—Design and perform- 
ance advantages of Wide-Life units 


CLASSIFIED 
ADVERTISING 
Help Wanted 


for use with color-corrected mercury 
vapor lamps are detailed in this 
product Bulletin 405. Typical candle- 
power distribution curves are in- 
cluded. Wide-Lite Corp. 
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Fixtures for Industry—Details of the 
CFI—comfort for industry—the up- 
light fluorescent lighting fixtures are 
covered in Form OD-1022, 16-pp. 
Typical installations, comparisons, 
size and types, and specifications are 
included. Day-Brite Lighting, Inc. 
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Lamp Annunciators—Outstanding fea- 
tures, operation, indications, mount- 
ing, relay cabinet (types, dimensions) 
relay plug-ins (operational sequences, 
types) audible signals (bells, buzzers, 
horns) and ordering information are 
covered in this 24-pp Bulletin 6041. 
Drawings, pictures and engraving 
data are included. Edwards Co., Inc. 
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Group Relamping Plan—Eight-pp 
Booklet A-6832 describes a group 
relamping plan designed to reduce 
costs, provide better lighting, and 
cause fewer work interruptions. Sam- 
ple calculations provide data for set- 
ting up a relamping schedule. West- 
inghouse Electric Corp. 
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Modern Lighting Needs—‘Footcandles 
in Modern Lighting,” is a 20-pp re- 
vised booklet giving lighting level 
recommendations for seeing tasks in- 
volved in hundreds of industrial and 
other activities. Figures are based on 
findings of Illuminating Engineering 
Research Institute and Illuminating 
Engineering Society. Also discussed 
are other aspects of lighting to be 
considered. General Electric Co. 
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Lighting Maintenance Tips—Princi- 
ples and advantages of good lighting 
practice are presented in this 48-pp 
lighting maintenance manual. Much 
useful information has been added to 
this revised edition, including a guide 
to trouble shooting fluorescent instal- 





BUILDING MANAGER 


Opportunity for experienced man with some col 
lege. Position requires supervision, training and 
direction of maintenance and security personnel 
Building area of approx. 90,000 sq. ft. is utilized 
for office and manufacturing in downtown NYC. 
Can lead to staff position in a multi-plant opera 
tion. Starting salary to $7,500. Give full details 
in resume. Box 2075, c/o Plant Engineering, 308 
East James St Barrington, Tl 














ESTIMATOR 


Excellent opportunity for a man with experience in estimating con- 
struction and remodeling work. Must be a graduate engineer and a 
registered Professional Engineer. Should have at least 12 years 
experience in estimating all types of work, with a working knowl- 
edge of unit costs in the general construction trades and in the 
mechanical and electrical fields. Excellent retirement and insurance 
benefits. All replies held confidential. Send resume, including acc- 
demic background, positions held, references, and salary require- 
ments to Mr. L. C. Stephens, Personnel Department, Ohio State 
University, 190 N. Oval Drive, Columbus 10, Ohio. 
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NEW G-E OUTLET “LOOKS 
AHEAD” TO PROTECT YOU FROM 
ELECTRICAL OBSOLESCENCE 


Provides two 20A branch circuits at one outlet for 
the new heavier-duty 120V appliances and equipment, 
You just remove one or two breakoffs in this GE4108 
De Luxe Grounding Outlet—to get two 20A branches 
from either a 3-wire, 120/240V service or from sep- 
arate 120V circuits. 


Provides the extra safety of grounding — takes the 
20A and 15A grounding caps being put on more and 
more equipment. Takes polarized-parallel or ordinary 
parallel-pronged caps, too. 

Use No. GE4108 wherever you want a heavy-duty 
120V outlet that will meet tomorrow's needs as well 
as today’s. You get 8 back-wired pressure-clamp con- 
nections plus 2 grounding terminals to simplify 
“through” wiring installations, Available in ivory or 
brown; 20A, 120V; U.L. — listed, meets Federal and 
REA specifications. General Electric Company, Wir- 
ing Device Department, Providence 7, Rhode Island. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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... let us help 
you save on 
every hoisting 
operation 








ELECTRIC HOISTS 


Push Button Budgit Electric Hoist 
For regular hoisting service. Port 
able. Hang up, plug in, and use 
Two fully enclosed automati« 
brakes give fast, accurate. spot 
ting. ¥2-ton model lifts at 34 FPM 
Hook suspension. ¥@ to 2 tons 


Load Lifter Wire Rope Electric 
Hoists. 42 to 15 tons. Safe 24 
volts at the push-button. Single 
and 2-speed control. Two auto 
matic brakes. Lug or hook suspen- 
sion; also with push, hand-geared 
or motor-driven trolley. Hi-hook 
model, too 


AiR HOISTS 


' Budgit Air Hoist. Link and roller 
chain types. Pendant cord control 
speeds infinitely variable to 75 
PM. Rigid mount push trolley 
available. Safety hooks standard 
44, V2 and 1 ton. Also Load Lifter 
Air Hoists with wire rope load line 
to 15 tons 


CHAIN BLOCKS 


Budgit Chain Blocks. 1; to 10 tons 
Light, tough aluminum frame. 25 
ib. pull on hand chain lifts 500 
ibs. Fast action load brake makes 
lowering easy. Hook suspension or 
Army type trolley 


Tugit Lever-Operated Hoist. Light 
compact, portable. Easy to operate 
even in close quarters lifts or 
pulls at any angle. A fine mainte 
nance tool. %4 to 3 tons 








AE OA ee A 
Ol al at oh >» 
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BUILD-IT-YOURSELF CRANE ASSEMBLIES 


Budgit ou Assemblies. Low-cost “build it 
yourself" kits to construct single girder cranes 
up to 6 tons and 30 ft. span without special Load Lifter Jib 
tools. You buy I-beam locally to save more, Crames. Revoive 
Packaged electric bridge drive adds efficiency. 260° 0” bal! bear 
Kits also for 180° swinging bracket jib cranes (M85. No binding 
up to 4% tons, 10 ft. reach Types that bolt to 
the floor serve 550 
END YOUR LIFTING PROBLEMS oe, SS Sunes oes Be 
concrete serve up to 
Phone your Shaw-Box Distributor for help in 1500 so. ft. % to 5 
selection or write us direct for Nterature tons 
601-10 


OVERHEAD HANDLING EQUIPMENT 
Products of 
MANNING, MAXWELL 4&2 MOORE, INC. 
Shaw-Box Crane & Hoist Division * Muskegon, Michigan 
In Canada; Manning, Maxwell & Moore of Canada, Lid., Galt, Ontaric 
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lations, a section on planning group 
replacement of lamps, cleaning. 
Champion Lamp Works. 
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Lighting Specifications—Included in 
the 52-pp 1960 edition of the RLM 
Standard Specifications, are three 
new specifications for 1500 ma units: 
D-4 fluorescent semi-direct medium 
high mounting SD-3AL semi-direct 
aluminum and SD-3PE semi-direct 
porcelain enamel units. The book 
contains many upward revisions of 
existing specifications, and new spec- 
ifications for aluminum reflectors and 
added provisions for inspection. The 
RLM Standards Institute, Inc. 
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Paging System—Features and advan- 
tages of company’s selective, wireless 
paging system are illustrated and de- 
scribed in Form S-150. Describes 
components and typical installa- 
tions. Stromberg-Carlson Div., Gen- 
eral Dynamics. 
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Communication System—Featured in 
this bulletin is a transistorized com- 
munication system designed to pro- 
vide communication between two or 
more persons or departments regard- 
less of distance or surrounding noise 
conditions. Gai-Tronics Corp. 
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PUMPS AND COMPRESSORS 


Vertical Turbine Pump—Featured in 
16-pp Bulletin 2400-B1 is a line of 
ultra high flow vertical turbine 
pumps. Design improvements, which 
result in broader coverage and high- 
er efficiencies over wider operating 
ranges, are illustrated and described. 
Worthington Corp. 
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Liquid Pumps—Heavy-duty liquid 
pumps for pumping paints and inks 
as well as other abrasive liquids are 
described in Data Sheet SP-507. Fea- 
tures are illustrated and dimensional 
data and specifications included. Vi- 
king Pump Co 
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Sizing Cooling Tower Pumps—Six 
steps to be taken in sizing pump 
and piping of any cooling tower in- 
stallation are explained in 6-pp 
Bulletin CT-360. Provides selection 
charts, pipe sizing tables, drawings 
of installations. Bell & Gossett Co. 
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Centrifugal Pumps—Bulletin 721.6 de- 
scribes 33 sizes of horizontally split 
case single stage double suction cen- 
trifugal pumps with complete data on 
materials of construction, perform- 
ance curves, dimensions, etc. Capac- 
ities from 200 to 6400 gpm for heads 
up to 425 ft. Goulds Pumps, Inc. 
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Rotary Air Products—Features and 
advantages of company’s rotary air 
products, 


NEED BETTER 


MOISTURE 


CENTRIFUGAL 
SEPARATION 


THE INNER 
VORTEX 


REMOVAL? 


(for your compressed air system) 


Only the Adams CYCLONE Sepa- 


rator assures peak efficiency in the 
removal of oil and water from your 
compressed air system. Top operation is 


achieved from one-quarter to full load by 


CYCLONIC SEPARATION 
TAKES PLACE AT APEX 


the exclusive cyclone design. It is a proven 
principle of operation which automatically 


compensates for variation in load to main- 

tain constant separating efficiency. The 

underlying feature is the inner cyclonic 

vortex formed within the unit itself by 

the air stream. The diameter of the vortex 

changes in proportion to variations in the 

load or air velocity. However, the angular air velocity, the RPMs, remain con- 

stant — and it is the angular velocity — the infinite changes of direction, which 
effect the separation of entrained particles at practically constant efficiency. 

Remember, your aftercooler is only as effective as the separator which 

removes the condensed oil and water. Find out today how the Adams design 

can improve your oil and moisture removal efficiency. Write today for your 


copy of Bulletin 714. 


254 EAST PARK DRIVE 


R. P. ADAMS Cco., INC. BUFFALO 17, NEW YORK 
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including air motors, air 





compressors, and vacuum pumps, are 
detailed in 12-pp Catalog 660. Per- 
formance curves are included, along 
with tables of engineering data, di- 
mensional drawings. Gast Mfg. Corp. 
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Heavy Duty Compressor—Eighi-pp 
Bulletin 350 describes and illustrates 
a horizontal, watercooled single- 
stage, heavy duty compressor de- 
signed to fit most compressed air ap- 
plications. Photos, line drawings and 
cross-sectional views illustrate con- 
struction. Pennsylvania Pump & Com- 
pressor Co. 
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industrial Compressors—Oil-free 
heavy-duty industrial compressors 
are illustrated and described in 12-pp 
Bulletin A-92. Cutaway views show 
details of internal design and con- 
struction, and bulletin includes photos 
of typical installations. Joy Mfg. Co. 
A For a copy circle 439 on Post Card 


To Speed Construction—Portable com- 
pressors, tractor compressors de- 
signed especially to speed work and 
reduce costs of construction are de- 
scribed and pictured in 8-pp Bulletin 
CG-15. Also presented are pneumatic 
air tools for use with the portable 
compressors. LeRoi Div., Westing- 
house Air Brake Co. 
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HEATERS, HEATING 


Infra-Red Heaters—Bulletin CS-305 
gives specifications, operating costs 


LESCHEN WIRE PORTER ROPE DIVISION 


H. K. PORTER COMPANY, INC. 
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HANDY 
BUYERS’ 
GUIDE to " = 
COST-SAVING INDUSTRIAL TRUCKS 


This handy reference describes Lewis-Shepard's complete line of 
“manvally-operated,” equip- 
ment. Here is everything you need for a fully-integrated materials 
handling system. Write today for your free copy of L-S Condensed 
Catalog 80-204. 


3410 Walnut Street, Watertown 72, Mass. 
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‘intermediate” and “all-electric” 





BOOTHS FOR INDUSTRY 


+ 
SPRAY BOOTHS, OVENS 
WASHERS 

ia 
INDUSTRIAL FUME & DUST 
REMOVAL SYSTEMS 

a 
INDUSTRIAL SHEET METAL 
FABRICATION 

. 


Varsol Spray Booth for Cleaning Smell Ports 





Designers, Builders and Installers of Paint 
Spray, Grinding, Cleaning, and Metalizing 
Booths to handle any industrial process. 
Our booths are built to the exact specifi- 
cations determined by our complete engin- 
eering analysis of your job requirements. 


Yallagher-f\aiser 


allag et © ee mt ton 


t 11. Mich ¢ 3088 
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PROPELLAIR® 


Ventilating 
Equipment 


Free-Flow SKY-BLAST® 
Roof Ventilators are 


WEATHERPROOF! 


Even if the rain comes down in buckets, there’s no need for 
weather covers on Sky-BLast roof ventilators. In operation, 
the powerful airstream keeps out snow, rain and sleet. At 
rest, butterfly dampers form a water-tight seal, won't leak a 
drop. With no interfering covers, more air is moved at less 
cost. Fumes are thrown high in the air to prevent re-entry 
into the building and to eliminate roof maintenance prob- 
lems created by other types of ventilators. Wind velocity or 
direction can’t affect performance. Heavy gage steel sur- 
faces are hot-dip galvanized for real sou’wester protection. 
With patented, non-clogging rainshed, low wind guard, rug- 
ged base and condensate drain, it’s always fair weather be- 
neath a Sky-Biast. Wind tunnel proven ratings to 78,000 
cfm. Send for bulletin 680— PE 


PROPELLAIR: 


Div. of Robbins & Myers, Inc., Springfield, Ohio 


@ & 4 ow BA 


TUBEAXIAL —— ee.T Man 


conmmcTen moor ¥ and VANEAKIAL ORIVEN cCooLEeRs 


MOVING AIR IS OUR BUSINESS® 
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More heat with less coal... 
cleanup costs cut 75% with 


Users report actual proof that OX! Crystals have cut coal costs sub- 
stantially, reduced firebox and boiler cleanup costs up to 75%! 

OXI Crystals increase boiler efficiency by getting rid of slag, fire- 
scale, encrusted carbon and snot fast. OX! oxidizes combustible deposits 
from firedoor to stack top. Get more heat and steam at less cost. . . write 
for complete information today! No obligation, of course. 


Also ask about KOR—world’s most powerful fuel oil additive, 
and SURFBLOW— the floating boiler water skimmer. 


OX! CORPORATION 710 Box 485, Gary, Indiana 
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8 MILES OF PIPE — 
— 80 PUMPS! 


T He NEW Sherwin-Williams paint plant at Garland, Texas, uses 
VIKING PUMPS and over 8 miles of pipe in processing upwards of 7 mi 
gallons of paint and ollied products annualy. VIKING PUMPS transfer s 
vents s and other liquids from tanks to processing buildings. VIKINGS 
are also used on portable units, blending machines and in numerous proce 
ing applications throughout the plant. VIKINGS pump heavy mixtures up t 
viscosities of 5000 SSU; jacketed, insulated VIKING PUMPS handle oi! and 
rosin; tinished varnish is pumped by VIKINGS through filter equipment: and 
VIKINGS move products up four floors to storage tanks. Mr. Willis R. Cur 
rens, genera! superintendent of the plant, states that the service and life 
of these VIKING PUMPS have been very good 

Just as a variety of VIKING PUMPS serve this Sherwin-Williams plant 
well in a variety of applications, so VIKINGS may be the very pumps tc 
serve your needs, too. Whether you need a whole plant full or just one 
pump, VIKING engineers will be glad to work with you. For information 
write for Catalog CZ, SP-507 VIKING PUMP COMPANY, Cedar Fall: 
lowa, U.S.A. In Canada, It's "ROTO-KING" Pumr 


See Our Catalog in Sweet's Plant Engineer's F 
} e 
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and typical applications for three 
portable gas-fired infra-red heaters. 
Describes principles and advantages 
of heaters that heat the workman 
and his tools but not the air. Perfec- 
tion Div., Hupp Corp. 
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Infra-Red Heating—Bulletin Pe 1-59 
gives specifications and dimensions 
on infra-red radiant heaters, includ- 
ing a hooded unit, which use any 
commercial gas for fuel and need no 
electrical power source. Describes 
construction features, control ar- 
rangements available. Panelbloc Div., 
Bettcher Mfg. Corp. 
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Heating and Ventilating—Company’s 
“comfort curtain” principle of heat- 
ing and ventilating is described in 
this 8-pp bulletin. Advantages are 
detailed and typical installations pic- 
tured through drawings and photos. 
Lennox Industries Inc. 
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Gas-Fired Heaters—Detailed informa- 
tion on gas-fired industrial type verti- 
cal delivery unit heaters is presented 
in 6-pp Bulletin IGV-660. Cutaway 
view showing internal details is in- 
cluded, as well as dimensional data 
and diagrams, performance data and 
specifications. Modine Mfg. Co. 
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Heating Coil Data—Two do-it-your- 
self work sheets relate to use of com- 
pany’s Thermo-Panel coil. Data Sheet 
No. 58 presents fitting arrangements 
for single embossed panel—a total of 
40 variations. Data Sheet 59 gives 
fitting arrangements for double em- 
bossed panels—22 variations. Sheets 
contain drawings and dimensions for 
elbows, couplings, fittings. Dean 
Thermo-Panel Coil Div., Dean Prod- 
ucts, Inc. 
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Heating, Air Conditioning—Featured 
in 20-pp Bulletin B-151A is com- 
pany’s line of air conditioning and 
heating equipment. Illustrated and 
described are air conditioning units, 
convector radiators, perimeter heat- 
ing, hot water heating equipment, 
heating system controls, and unit 
heaters. Dimensions, and ratings are 
included Warren Webster & Co. 
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Hot Water System—How to provide 
hot water for the variety of require- 
ments of an industrial plant without 
stretching the hot water system too 
far is the problem covered in this 
series of ring-bound bulletins. Vari- 
ous types of water heaters for com- 
mercial and industrial applications 
are illustrated. A. O. Smith Corp. 
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ELECTRICAL 


Single-Phase Motors—Bulletin 470-B 
describes integral horsepower single- 
phase motors, % to 20 hp, in open, 
protected, totally enclosed fan-cooled 
and explosion proof frames. Bulletin 
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And Wheelabrator® Dustube® 
Collectors are the most efficient 
and economical way to filter 
with cloth. Dustube systems 
will collect dust and fumes re- 
gardless of concentration of 
particle size, with collection 
efficiencies above 99% by 
weight and 95% by discolora- 
tion test. By using appropriate 
synthetic filtering fabrics, Dus- 
tube systems are successfully 
filtering corrosive and abrasive 











particles, at temperatures up to 
550° F in many applications. 





When the Code Requires ‘@ Clean Stack” 4 
CLOTH FILTERS BEST 


DUSTUBE SYSTEMS OFFER THE MOST FAVORABLE 
BALANCE OF COST AND COLLECTION EFFICIENCY 


In a wide variety of applications, Wheelabrator Dus 
tube Collectors have proven to be the most economical 
system capable of delivering the required 

collection efficiency. For engineering data 

write to Wheelabrator Corp., 859 S. Byrkit 

St., Mishawaka, Ind. In Canada, P.O. Box 

490, Scarborough, Ont. 


WHEELABRATOR 
DUST AND FUME CONTROL 
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4 good reasons 
for using Oakite Drycid® 
—new dry powder— 


for removing rust and scale 


+ No more heavy carboys to handle 

+ No more waste of valuable storage space 
No more refunds to worry about 

+ No more expensive bookkeeping 


These desirable “NO MORES” can be yours 
simply by switching from “carboy-shipped” liquid 
acid derustants and descalants to new, dry-pow- 
dered Oakite DRYCID shipped in disposable 
fibre drums. 

Inhibited Oakite DRYCID removes scale-like 
deposits, iron sulphides, rust and other metal 
oxides. Oakite DRYCID does all this without fill- 
ing the plant with fumes and odors, Try DRYCID 
today. Oakite Products, Inc., 31C Rector Street, 
New York 6, N. Y. 


Export Division Cable Address: Oakite 


Technical Service Representatives in Principal Cities of U. S. and Canada 
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count, inspect, control 


INDUSTRIAL PROCESSES — AUTOMATICALLY 


ROBOT-EYE 


PHOTO-ELECTRIC 
CONTROLS 





Transistorized and Tube MINIATURIZED 
AMPLIFIERS Small, for “tight-spot” installation, 
yet rugged for long service. Accurate, 
or precise automatic control in 
virtually any industry. 


INTER-CONNECTING 
Plug-in terminals available for quick 
connection to any of a wide range 

of Amplifiers. This design enables you 
to select the most economical 
amplifier for your job requirements. 


Plug-in relays, receptacles § INEXPENSIVE . 
for plug-in connection of & Standard Set P-5 is $17. Set P-5S is $21 
lamps and cells. Additional & Amplifiers start at $39.50. For 


i} i j . 
Salton aad hen — complete data, write for Brochure VP-10 


INSTRUMENT CORPORATION 


standar 657 BROADWAY, NEW YORK 12,N.Y 





For more focts circle 719 on Reply Card 





gritty, 
corrosive 


solution 
doesn’t 
faze these 


These two 5” type “SWOB” Nagle 
vertical shaft centrifugal pumps are 
giving excellent service in a Michigan metal- 


lurgical plant. They are designed to give years of 
service where ordinary pumps would give only 


months of service. All submerged parts are of 


corrosive and abrasion resistant materials. There 


are no bearings below the floor plate. No 


stuffing box to worry about. Pump entrance is at 


bottom of casing so that solids cannot 
settle around impeller when pump is not 
operating. Nagle “SWOB” pumps are 
available 1” to 8”, capacities to 1800 
GPM, heads up to 100’. Many of these 
pumps are cutting costs in chemical and 
metallurgical plants. 

Nagle Pumps, Inc., 1267 Center Ave., 
Chicago Heights, Ill. 


PUMPS 


FOR ABUSIVE 
APPLICATIONS 





















































Tough jobs coll for 


Nagle builds a complete line 
of vertical and horizontal shaft 
pumps for handling abrasive, 
corrosive or hot slurries or 
liquids—send for Nagle Pump 
Selector. 


EXCLUSIVELY 
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i FLEXIDIZE 


4 YOUR RIGID 
PIPELINE 
CONNECTIONS 


Standard 


ALLFLEX MNH 


flexible pipe 
connectors 
FROM STOCK 
in STAINLESS STEEL 
MONEL « BRONZE 
solve your pipeline 
flecation problem! 


write, wire, phone today 
for your Allflex Datalog 


Shape 


#LLLIED METAL HOSE CO 


iy, 


3735 Ninth Street 
Long Islang City 1, N. Y. 
STiiwell 4-5173 
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Next time get 


LESCHEN 


Wire Rope 


LESCHEN WIRE PORTER ROPE DIVISION 


H. K. PORTER COMPANY, INC. 
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outlines company’s “weatherizing”’ 
treatment which makes motors suit- 
able for use in damp, dirty or corro- 
sive atmospheres. Motor Div., Rob- 
bins & Myers, Inc. 
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Distribution Transformers—Dry type 
distribution transformers, single and 
three phase, are featured in 16-pp 
Bulletin 5A2-BL01. Wiring diagrams 
and detailed specifications are in- 
cluded. Acme Electric Corp. 
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Trolley Busway System—Three bulle- 
tins offer help on electrical installa- 
tions involving cranes and hoists, as- 
sembly and production lines, test 
lines and other moving electrical 
equipment. Bulletin 60, 40-pp, covers 
60 amp systems; Bulletin 70, 32-pp, 
covers 225-500 amp systems; Bulle- 
tin 75, 44-pp, covers 100 amp systems. 
Each includes special section on in- 
stallation planning and procedure, 
mounting. Feedrail Corp. 

A For a copy circle 45! on Post Card 


Safety Mineral Insulated Cable—Bul- 
letin S-2-60, 20-pp, describes cable 
properties, applications, installation 
procedure, construction and  per- 
formance characteristics, electrical 
and mechanical properties and wir- 
ing specifications of mineral insulated 
cable recommended for hazardous 
locations. Mineral Insulated Wire 
Div., General Cable Corp. 
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Postage-free cards for ordering 
catalogs are on page 302. You 
may also use the cards to order 
literature mentioned in the ads. 











Individually Enclosed Breakers—Fea- 
tured in 8-pp Bulletin 4261-2B 
are individually enclosed-low-voltage 
power circuit breakers featuring vis- 
ible break disconnect contacts. Selec- 
tion chart, application data given. 
I-T-E Circuit Breaker Co. 
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Electrical Controls—Featured in this 
80-pp Bulletin LO-11 is a line of 
electrical control equipment, includ- 
ing safety switches, service control, 
load centers, and accessories. De- 
scribes design and construction fea- 
tures, and includes detailed selection 
tables and case dimensions, wire 
tables. Cutler-Hammer Inc. 
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Power Panelboards—Bulletin VBP- 
470 contains 18 pp of information on 
features, design and operation of 
company’s fusible Vacu-Break power 
panelboards. Contains circuit and di- 
mension data, trim data, and sug- 
gested specifications on the units. 
Bulldog Electric Products Div., I-T-E 
Circuit Breaker Co. 
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IT’S WHAT’S 
INSIDE 
THAT MAKES THEM 








. & If you're critical about transformer perform- 
ance, examine the construction of Acme Elec- 
tric continuous duty, dry-type transformers. 
You'll like what you see; sturdily constructed, 
grain oriented steel laminations, form wound 
coils, which are rigidly braced to resist the 
shock of heavy current surges. Ample spacing 
of components in a design that invites air cir- 
culation. High quality, insulating materials 
more than adequately withstand temperature 
rise for the respective classes of construction. 
Our many years of constructing Class H in- 
sulation transformers can be of value to you. 


a 


Compact, light 
weight, quiet! 
These are impor- 
tant features that 
have won the ap- 
_ proval of plant en- 
e * : gineers every- 
where. Interior 
construction causes 
automatic air-flow 
“oOoUNng. 
Infra-red comfort heating is new and different, but thousands of users —_ for catalog. 
testify to its low cost and complete satisfaction. 


Panelbloc heats like the sun. It generates infra-red energy in the 4 to 12 ACM E £ L ECT R j Cc Cc oO RP OR AT | oO N 


Micron range, and directs these waves downward, warming anyone and 
s 3610 Water St. Cuba, N. Y. 


anything in its range. Panelbloc warms floors, machines and pecple. 
No moving parts, no fans or motors. No electrical connections needed. in Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 
Automatic, clean and safe, Panelbloc carries AGA and UL approval. he 


Write for Bulletin PC 1-60-S 


PANELBLOC DIVISION 


THE BETTCHER MANUFACTURING CORP. 
3106 W. 61 St. Cleveland, Ohio 
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Switch Wiring Diagrams—Bulletin 709 
is a 36-pp booklet of typical wiring 
diagrams for across-the-line starting 
switches. Indexed and arranged for 
easy use, this booklet serves as a 
guide to some of the many ways in 
which this company’s manual and 
magnetic across-the-line starters are 
used. Allen-Bradley Co. 
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Testing Instruments—This 16-pp 
booklet features company’s electrical 
testing instruments, including ohm- 
meters, ground testers, dielectric test 
sets, motor rotation tester, cable 
fault locating equipment, transformer 
turn ratio test sets, corona test equip- 
ment, frequency meters, tachometers, 
others. Includes photos and descrip- 
tions of each type, including chief 
features. James G. Biddle Co. 
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Control Batteries—Twelve-pp Bulle- 
tin CP-539 describes batteries for 
control, switchgear and auxiliary 
power. Construction details are illus- 
trated and described, and specifica- 
tions are given as well as discharge 
curves. C & D Batteries, Inc. 
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Battery Technology—Bulletin GB- 
1896 is a 36-pp handbook of technical 
instructions and engineering data on 


GLOBE SAFE GA 


SAYA PA RTITIONS with exclusive 


NYY 


AX 
XXX) | 
AU BAYA 


an | 
nae ee Pet Cia ee °F 


V\AAA) VV\F 


-/ NAAR AX RE 5] AAA A , WwW 


the care of motive power storage 
batteries. Covers all phases of lead 
acid battery theory, operation and 
maintenance. Provides basic informa- 
tion on specific gravity changes, 
charging cycles. Gould-National Bat- 
teries, Inc. 

A For a copy circle 461 on Post Card 


Fuse Data—Illustrated and described 
in this Product Booklet 3 is com- 
pany’s line of fuses for a variety of 
applications. Covers dual-element 
cartridge fuses, renewable fuses and 
renewal links, one-time cartridge 
fuses, indicating one-time cartridge 
fuses, plug fuses and others. Econo- 
my Fuse & Mfg. Co., Div., Federal 
Pacific Electric Co. 
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Aluminum Fittings—Catalog 59 con- 
tains 38-pp of data on aluminum fit- 
tings, including circuit breakers, 
cluster lighting, conduit bodies, con- 
nectors, couplings, dust-tight fixtures, 
elbows, fixture hangers, flanges, flood 
lighting, switch fittings, instrument 
boxes, junction boxes, motor starters, 
reducers, panel boards and others. 
Killark Electric Mfg. Co. 

A For a copy circle 463 on Post Card 


Armored Locking Connectors—I)lus- 
trated and described in Bulletin NC- 
58 is a line of armored locking con- 
nectors for heavy duty applications 
involving high cycle tools and other 
portable equipment. Features and 
applications are detailed. Harvey 
Hubbell, Inc. 
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Insulator Protection—Bulletin 4-218 
explains how company’s 5 compound 
applied to pole line insulators and 
electrical equipment bushings pro- 
tects against excessive leakage, flash- 
overs, and service interruptions in 
areas where atmospheres are con- 
taminated by industrial dust or other 
particles. Dow Corning Corp. 
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Electrical Equipment Digest—Electri- 
cal equipment illustrated and de- 
scribed in 160-pp Catalog Digest 142, 
includes load centers, circuit breakers, 
low voltage control, fusible service 
equipment and accessories, meter 
sockets and troughs, safety switches, 
panelboards, duct and fittings, start- 
ers. Square D Co. 
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For Corrosive Spots—Sixteen-pp Bul- 
letin 2699 on Condulets for corrosive 
locations, discusses corrosion-resist- 
ant properties of a variety of metals 
and finishes utilized. Charts show 
application of each. Also provides 
formal listings of Plast-A-Coat Con- 
dulets for hazardous and non-haz- 
ardous spots. Crouse-Hinds Co. 
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Cable Support—Described in 28-pp 
Catalog 5912 are two types of cable 
trays or tube raceways, the ladder 
type and the basket small opening 
type, for cable, wiring and tubing 
support. Detailed dimensional data, 
transverse loading data, specifica- 
tions, photos and diagrams are in- 
cluded. The Globe Co. 
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EXPANDED METAL 


QUIK- ERECT patented fittings 


... Will answer all your enclosure problems 
Here is the new, easier, simpler method of guarding 


[ LAAN ARARA) : . ~* 

OOK) ORK KY) — and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drillin 

DX) steed ee incre 

j WV\ NW) all costs, cover a wider range of use and require 85% 


WWW\ W\\ yxy XY) less storage space. 


+4: 4 
EXCLUSIVE QUIK-ERECT SECTION CL/PS 


V/ AVA VV save much of the erection time formerly required 
+4 WY V V WAV V ’ V ' Proven successful in hundreds of installations. these 
aN Hy NAN Sle Gerd panels ce of add construc ie 
: L XK) MN YY YX RKAA AKAD will not ravel or fray. 
fh i 4 ‘ ’ WA MM a 
' " va ry} 3 : 


f a 77 WVYY\ 
WWW 

WV 
WAeeeeneeeeee 


joining the interchange- 
able panels. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


PRODUETS DIVISION T=... 5o0\.. cucevouiinc-couan 
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handles 


Faster, Easier 
witha 


C-F 


LIFTER 


C-F Lifters, under one 
man operation, pick up, 
carry and unload more 
sheet steel tonnage per 
hour than any other 
method — and at lower 
cost per ton Wide carry- 
ing angles hold sheets 
securely — won't damage high grade sheets; tong action insures 
safe carrying; fast opening and closing adjustments of Lifter 
jaws permit shifting from one size pack to 
another in seconds. C-F Lifters are made in 
standard or semi-special models to handle 
from 2 to 60 tons. 





Write for Bulletin Sl-30 for 
specific examples of C-F Lifter 
operation and economy. 


CULLEN-FRIESTEDT CO. 


1317 South Kilbourn Avenue * Chicago 23, Illinois 
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0 a @ Latex Industrial Flooring 
(large work) 
@ Epory Flooring 
—for problem floors 
Baa 


Keep factory and other work floors comfortable 
and accident free with these Flintkote Flooring 


Products—all are trowel finished. 

For complete information on y ae 
mixes, coverage, uses and speed 

of application write: The Flint- 

kote Company, Industrial 

Division, 30 Rockefeller Plaza, 

New York 20, N. Y. i a 


Manufacturer of America’s Broadest Line of Building Products 
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@ Asphalt Mastic—Flooring 
Clay Emulsion Binder 
@ Latex Concrete Patch (small work) 





La. 


Quick removal of 
scrap — reclaiming 
cutting fluids from 
machine tool sump 
by Super Suction 
Cleaners is being 
done every day in 
hundreds of plants 


Floor maintenance 
is only one Super 
job — cleans all 
overhead dust 
catchers also— 
pipes, walls, etc 


a 


a es | 


SUPER SUCTION CLEANERS 


solve production problems, too! 


Super heavy duty suction cleaners are giving an 
assist to so many production operations in all kinds 
of factories that many plants are buying them for 
production use exclusively. 

These specialized Super heavy duty machines pay 
big dividends in cost saving where a powerful air 
stream for suction or blowing is required and for 
recovery, transfer or removal of wet and dry materials. 

Supers Model BP-2 and RS-1 are specially designed 
and built for the infinite variety of production tasks 
they are called upon to do, as well as for general 
floor and plant cleaning. 

Special adaptor covers make possible the use of 
motor and fan units of these Super cleaners mounted 
on a 55 gallon steel drum for massive materials 
handling. 

Write for data and catalogs. Sold and serviced by responsible 
distributors in all principal market areas. 


THE NATIONAL SUPER SERVICE COMPANY 
1942 N. 12TH STREET, TOLEDO 2, OHIO 
In Canada: Plant Maint. Equip Co. Toronto, Montreal, Vancouver 


SALES AND SERVICE IN PRINCIPAL CITIES 
“Once Over Does Ie” 


Se suprR Suozzon, 
Power Suction Claaners + Quality Poor Machines 


Since ter nality 
“THE DRAFT HORSE OF POWER CLEANING MACHINES 
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Metal Raceways, Fittings—Catalog and 
Wiring Guide 22 contains 152 pp of 
data on surface metal raceways and 
fittings, multi-outlet assemblies, and 
lighting equipment. Included is a 
section on National Electrical Code 
as it affects company’s product, in- 
cluding tables of capacities, as well 
as installation and application infor- 
mation and installation photos. The 
Wiremold Co. 
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BOILERS 


Bent Tube Boilers—Design and oper- 
ation features of company’s bent tube 
boilers for power, processing or heat- 
ing are detailed in 22-pp Bulletin 
VF-VS-2. Boiler sections of typical 
installations and principal data on 
each are included. Henry Vogt Ma- 
chine Co., Inc. 
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Automatic Boilers—How Continental 
automatic boilers are designed to 
offer reliable and economical opera- 
tion is discussed in Form BE 400. 
Stresses advantage of two-pass de- 
sign; describes burners, controls. 
Boilers covered include 20 to 600 hp 
steam boilers, hot water and HWT 
boilers, for oil-, gas, or combination 
fuel. Dimensions tabulated. Conti- 
nental Boiler Div., Boiler Engineer- 
ing & Supply Co., Inc. 
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N 


“= =MOST CHEMICALLY 
RESISTANT PAINT FILM 


Send for 
DAMP-TEX NO-RISK TRIAL OFFER. 


FOR WET WALLS 
NOTHING BEAUTIFIES 
SANITIZES AND WEARS 

LIKE 


surfaces. 


Generators, Auxiliaries—20-pp Cata- 
log SB 60, on steam generators and 
allied equipment, provides cross sec- 
tion views of major products to show 
design and construction. Standard 
and special boilers are incluaed, also 
burners, Erie City Iron Works. 
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Steam Generators—Advantages of 
company’s steam generators designed 
to adjust to actual production needs 
are detailed in this 6-pp Product Bul- 
letin C-731. Schematic diagram show- 
ing operating details is included. 
Clayton Mfg. Co. 
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DUST. FUME CONTROL 


Dust Collectors—Self-contained cab- 
inet cloth-filter type dust collectors 
are illustrated and described in this 
6-pp Bulletin 359. Design details in- 
cluded. Torit Mfg. Co. 
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For Dust Collection—A collection of 
product sheets providing application 
suggestions and _ specifications on 
Dustkop equipment designed to solve 
a wide range of dust handling prob- 
lems is provided in the Series 700 
bulletins. Various models are de- 
scribed. Aget Mfg. Co. 
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Dust Control Systems—Bulletin 104, 
36-pp, on company’s dust filters, gives 
detailed information about dust con- 
trol systems and how to engineer 





them. Includes description of the 
Roll-Clean Dynaclone dust filter, as 
well as information on other dust 
filters. The W. W. Sly Mfg. Co. 
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Dust, Fume Control—A wide range 
of industrial dust and fume produc- 
ing processes that can be successfully 
controlled with the properly designed 
cloth or glass bay-type dust collec- 
tors is covered in 24-pp Buletin 
562-D. Operating principles are il- 
lustrated. Wheelbrator Corp. 

A For a copy circle 478 on Post Card 


Dust and Fume Control—Applications 
of company’s dust and fume control 
systems in ceramic, foundry, grain, 
metal, steel and wood industries are 
illustrated and described in 50-pp 
Bulletin PE1-2. Design and specifi- 
cation data on centrifugal collectors 
given. The Kirk & Blum Mfg. Co. 
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CORROSION CONTROL 


Corrosion Resistant Equipment—Fea- 
tured in 20-pp Bulletin CE-50 are 
charts to aid in selecting of corro- 
sion resistant processing equipment, 
based on factors of chemical resist- 
ance, physical properties and econo- 
my. Materials covered include rub- 
ber-lined steel, hard rubber, rubber 
plastic, vinyls, Saran and polyethy- 
lene. Resistance charts cover acids, 
bases, amines, esters, hydrocarbons, 
ketones, phenols. American Hard 
Rubber Co., Div. Amerace Corp. 
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PROTECT MACHINERY AND EQUIPMENT FROM CORROSION BY ACIDS, 
ALKALI, FUMES AND MOISTURE WITH ORGANIC AIR DRY COATINGS’ 




















EPO-LUX 100 (Epoxy) is a new breakthrough in chemistry that cures metal main- 
tenance problems due to extreme corrosion from chemicals or continuously wet 
Its 75% glass-hard film adheres tenaciously, and resists deterioration, 
cracking, chipping or peeling. 





Dainp-Tex 


AMERICA’S FOREMOST 
TIME-TESTED 
WET WALL ENAMEL 


FLOOR-NU 


ST. LOu!Is 3, MO. 
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FLOORS RESURFACED, PATCHED OR GROUTED with 
RESIST ALKALI, ACIDS, 

AND SEVERE ABRASION 
SEND FOR NO-RISK TRIAL QUANTITY. Test Floor-Nu 
at our risk. Write for 26-lb. unit. 
STEELCOTE MFG. CO. 
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THE WORLD'S 


979 JACKS & PULLERS / SIMPLEX 


to choose from! 


MOST COMPLETE LINE 





Sp  RE-MO-TROL" PULLERS solid and Center 


81 STANDARD “JENNY” Hole Rams 


HYDRAULIC CENTE 
JACKS HYDRAULIC PULLERS 


11 Models 6 Models 


Hydraulic 


R-HOLE 10 to 300 tons 


Jacks & 1% to 100 tons 30 to 100 tons 


capacity 
Pullers 


capacity 
5%” to 22” 3%” to 10” travel 
travel 


Also Foot-Lift Hyd. ‘‘Rol-Toe’’ Jacks, Bumper and Service 
Jacks, 2 & 3-Grip Pullers and Wand and Powered Pumps 





SINGLE ACTING 


45 
RATCHET 


Lever Jacks LOWERING 


Also Pole-Pulling, Reel, Tim- 11 Models, 5 to 
ber, Cable & Wire Tensioning, 20 tons capacity. 
Pipe Pushing & Pulling, Tie Full capacity 
Remover, Tie Replacer, and on toe or cap. 
Siding & Flooring Jacks 


GEARED | TRACK (TRIP) 
JACKS - JACKS 

3 Models, 25 to & 13 Models (Five 
35 tons capacity. aluminum alloy) 


Side toe lift Single and 
double acting 








SCREW JACKS 


146 4-WAY HEAD — 


19 MODELS 


10 to 24 tons capacity. 
Screw Ball bearing. Malleable 


Housing, Safety 
Jacks saa tate 


TRENCH & TIMBER BRACES 


JOURNAL JACKS 22 Models. Drop-forged steel—1',” & 2” dia 
8 MODELS screws. Adapt to 
any width of 
15 to 50 tons capacity trench. 
Powerful, light, 
low height. 





Other screws types. Ratchet Head Planer and Reel Jacks; Push- 
Pull and Shoring Jacks; Steamboat Ratchets & Load Binders: 
Mine Roof and Timber Jacks, Rail Puller & Expander, and Gear 
& Wheel Pullers, Bumper Jacks. 
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Mechanical Jacks: Hydraulic Jacks: 2561 Gordner Kood 


For Complete information write for: / TEMPLETON, KENLY & CO. 
Catalog Mech. 60 Catalog Hyd. 60 Broadview. IIlinois 





At right — 
Model 2065 
with base, mo- 
tor, etc. 


6 SIZES: 4 to 
45 <.f.m. Ye to 
5 hp. Up to 
30 p.s.i.g. 


ee ol 


For dependable, heavy-duty service get 


GAST “> AIR COMPRESSORS 


For round-the-clock, heavy-duty service at pressures to 30 p.s.i.g., 
these models offer O.E.M. and plant users: 


Forced-air dual fan cooling . . . wide cooling fins. 
Automatic lubrication with visible oil supply. 
Simple, trouble-free 4-vane rotary design. 
Vanes take up their own wear automatically for years of 
“like new” efficiency and performance 

. Positive displacement, “pulseless” air delivery. 

. Compact... no bulky air tank is needed. 
Direct or V-belt drive. Available with base, motor. 


WRITE TODAY FOR COMPRESSOR BULLETIN P-HD. 
Gast Manufacturing Corp., P.O. Box 117-U Benton Harbor, Mich. 


ROTARY 
“Ale may be your enswer!" 
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NEW _ 


Continuous 
Vertical Conveyor 


self-loads 
self-unloads 
speeds production 
takes less space 
costs you less 


Escaveyor has continuity of 
belt conveyor. Moves 8 to 10 
loads per minute. Takes less 
floor space than conventional 
monostrand or straight-lift 
conveyor. Size is tailored to 
fit your package. No manual 
loading or unloading required. 
Costs less than most other 
lifts. Write for free brochure. 
Address Dept. PE, Standard 
Conveyor Company, North 
St. Paul 9, Minnesota. 





ge] 
mr = <= STANDARD 
= (“St / conveyor 
Ma Soles and Service 


LF 
WaT wes ~~ in Principal Cities 


Hee sta’ 


Send for 
FREE 


brochure 
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a REALOCK FENCE 


says “STOP”. 


...in terms no one can mistake. It effectively bars 
pilferers and other trespassers from your property, 
buildings and outdoor storage areas. A Realock 
Fence gives safe and sure protection 24 hours a 
day ...a product feature symbolized by the Image 
of CFal. 

Realock Fence is made of specially selected steel. 
For greater resistance to weather and corrosion, it 
is galvanized after weaving. You can select a 
Realock Fence up to 13’ in height, with or without 
barbed tops. 

For a free estimate on Realock Fence for your 
property, contact the nearest CF«I sales office. 


THE COLORADO FUEL AND IRON CORPORATION — Denver and Oakland 
WICKWIRE SPENCER STEEL DIVISION — Buffalo, New York 


REALOCK FENCE 


BRANCHES IN ALL KEY CITIES 7834 
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Corrosion Control Tips—Ccntrol of water problems in air 
conditioning system—scale formation and slime and algae 
growths—is discussed in Bulletin 596. Offers suggestions 
for the control of these problems through adequate, 
planned chemical treatment. Application information as 
well as control testing data are included. Betz Labora- 
tories, Inc. 
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Corrosion Resistance Chart—Over 150 chemicals and their 
recommended usage with ductile iron, iron steel, 316 and 
304 stainless steel, Monel, brass, bronze, copper, alumi- 
num and plastisol plastic are listed in Corrosion Resist- 


| ance Chart J-CRC. Shows which gasket materials are 


needed for the various chemicals when Kamlock couplers 


are used, etc. OPW-Jordan Corp. 
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OTHER EQUIPMENT 


Industrial Stack—Detailed information on a permanent, 
low cost refractory smoke stack for commercial and indus- 
trial applications is contained in 8-pp Bulletin IS-32. 
Gives product informatoin, applications with boilers, fur- 
naces, etc. VanPacker Co., Div., The Flintkote Co. 
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| Elastomer Coated Fabrics—Detailed information on syn- 


thetic elastomer coated fabrics is presented in this 12-pp 
bulletin. Physical properties and tests of the various 
synthetic fabrics, uses, specifications are covered. E. I. 
du Pont de Nemours & Co., Inc. 
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For Cleaner Furnace—The use and application of Oxi 
Crystals to keep furnaces and the fireside of boilers free 
of slag, encrusted carbon, soot and fire-scale is described 
in a recent pamphlet. Oxi-Kor Corp. 
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Product Guide—This 26-pp booklet is designed to show 
the wide range of products manufactured by the Com- 
pany. It contains an alphabetical listing of the products, 
with reference to engineering literature available. Allis- 


Chalmers Mfg. Co. 
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Industrial Cooling Towers—Design and construction fea- 
tures of company’s industrial cooling towers utilizing the 
cross-flow principle are detailed in Bulletin G-60. Also 
describes double-flow towers. The Marley Co. 
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Industrial Equipment—Featured in this 5-pp Bulletin is 
a line of equipment manufactured by this company, in- 
cluding such items as air release, can filters, capacitors, 
circulating lubrication systems, rate of flow controllers, 
dispensing outfits, filters, indicators, lubricating units, 
meters, oilers, pumps, valves. Bowser, Inc. 
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Automatic Air Products—Featured in 22-pp Bulletin 157 
are automatic air products, including separators, after- 
driers, filtrators, filters, line drains, governors and kits, 
combinations, regulators, and lubricators. Advantages 
are detailed and operation described. Wilkerson Corp. 
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Filters for Industry—lIllustrated and described in this 
product bulletin are filters for a variety of applications 
in industry. Among those covered are liquid filters, in- 
take filters, pipe line filters, dry and viscous panel filters, 
precipitators, Electro-Staynew mist collector, and a dual 
action filter. The Dollinger Corp. 
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Why Rent Piling—Advantages of renting sheet piling are 


discussed in 24-pp Catalog 400. Illustrates typical in- 
stallations, and typical pile arrangements for rectangular 
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and circular cofferdams, and includes dimensional data. 


L. B. Foster Co. 
A For a copy circle 491 on Post Card 


Hinged Closures—One-man hinged closures with built-in 
safety features for vacuum, low and high pressure service 
are described in this product bulletin. Photos illustrate 
features, charts give dimensional specifications and cross- 
section drawings show design details. Tube Turns Div., 
Chemetron Corp. 
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Turbine Type Blowers—Bulletin 142C describes company’s 
turbine type blowers for sewage treatment and other agi- 
tation applications in chemical, food processing and other 
fields. Includes installation data, typical job specifica- 
tions. The Spencer Turbine Co. 

A For a copy circle 493 on Post Card 


Mechanical Press Brakes—Performance and construction 
features of company’s all-welded mechanical press brakes 
for forming and punching work of every description are 
detailed in 48-pp Catalog 2023A. Clearances, dimensions 
and specifications, and tonnage requirement tables in- 
cluded. The Cleveland Crane & Engineering Co. 

A For a copy circle 494 on Post Card 


Classifying Systems—This bulletin covers major advan- 
tages, industrial applications and design features of high 
efficiency classifying systems for efficient separation or 
dedusting of dry powdered materials. Includes details on 
operation, flexibility. Buell Engineering Co., Inc. 
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Machine Mounts—A viny! cork, sisal machine pad and an 
adjustable machine mount for reduction of transmitted 
vibration and no bolting of machine are described in 
this bulletin. Clark-Cutler-McDermott Co. 
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Productive Maintenance Records—Visible signal controls 
for spotlighting maintenance schedules are described in 
this 8-pp bulletin on productive maintenance record sys- 
tems. Various sets of forms used by business and indus- 
try are pictured. Acme Visible Records, Inc. 
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Permanently Mounted Mixers—Fixed mounting propeller 
type mixers are featured in Bulletin B-521. Design and 
operation advantages are detailed and table of dimen- 
sional data included. Mixing Equipment Co., Inc. 
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On Blast Cleaning—lTllustrated and described in 24-pp 
Bulletin 1230 are blast cleaning and finishing methods 
and equipment. Features blast cleaning barrels, tables, 
descaling machines, as well as dust control equipment, 
abrasives and accessories. Pangborn Corp. 
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Aluminum Coated Wires—Described in 6-pp Folder DH- 
537B are aluminized steel wire and wire products, includ- 
ing steel core wires, steel strand guy wire, overhead 
ground wire, toe wire, messenger wire, telephone wire, 
chain link fabric and barbed wire. Properties and appli- 
cations listed. Page Steel & Wire Div., American Chain 
& Cable Co., Inc. 
A For a copy circle 452 on Post Card 


Chain Link Fenee—Catalog F-915, 64-pp, contains illus- 
trated information on company's line of chain link fences 
of aluminum or steel for a variety of industrial, com- 
mercial and other applications. Detailed specifications 
and dimensional data are included, also photos of instal- 
lations. The Colorado Fuel and Iron Corp. 
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On Wire Cloth—“Which Inco Nickel Alloy Can Solve 
Your Wire Cloth Problem?” 16-pp, cites 23 case histories 
showing where use of Inco nickel alloys in wire cloth 
improved service at lowered cost. Lists standard weaves, 
more than 150 chemicals filtered with it, mechanical 
properties, physical constants. Buyer’s guide of weavers 
included. The International Nickel Co., Inc. 
For a copy circle 475 on Post Card 
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Yucn COUNT ON 
coburn for... 


1 @ APPROVED FIRE DOOR HARDWARE... manufactured under the 
supervision of the Underwriters’ Laboratories, inc. and approved by 
insurance companies for use throughout the U.S. For 
information on complete line, write for Catalog HPC-353. 


Chafe — 
Guide Roll 


Rear Stop 
and Pulley 


Wall Binder 


Roller Bearing 
Hanger 


2. EFFICIENT SLIDING DOOR HARDWARE... simplest and most 
fool-proof equipment to ease the handling of your industrial doors. 
Available in several types from light to very heavy duty. Write for 
Catalog HPC-351. 

Wall Bracket 


Curved and 
Straight Track 


e% 


Sliding Door 
Hanger 


a EASY-TO-INSTALL OVERHEAD MONORAIL SYSTEMS...2@ low- 
cost way to improve materials handling, eliminate in-plant congestion 
and provide extra personnel safety. Write for Catalog HPC-354, 


Transfer Switch 


Enclosed Track 


Single Carrier 


Bracket 


7789 


COBURN PRODUCTS 
THE COLORADO FUEL AND IRON CORPORATION 


cL WICKWIRE SPENCER STEEL DIVISION 
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PROTECT 


expensive air tools, 
equipment and 
machinery 


Wilkerson 
SELF-DRAINING 


“AQUA-JET" 


compressed-air 


FILTER 


Completely separates and pneuma- 
tically discharges damaging water, 
and dirt os small as 5 microns. 


MINIMUM AIR LOSS— 
_DEPENDABLE DRAINING 
AS NEEDED 

Large drain opening, soft Buna N 
valve seat and positive “snap- 
action" of float prevents costly air 
loss. Will flow up to 635 CFM with 
only 0.75 to 1.65 PSI pressure 
drop. Full sump capacity can be 
expelled every 3 seconds,—elimi- 
nates undependable human ele- 
ment for draining. 


NEW anti-corrosive 
COATING 


All internal, moving parts espe- 
cially coated to prevent electro- 
lysis and provide long life. 
VERSATILE 
Can be used as single unit or 
in combinations;—transparent or 
metal bow! from 14” to 8” P.T. 
Maximum pressure 250 PSI. 
WRITE TODAY 
for complete AQUA-JET 
information contained in 
new circular #1027, and 
name of your nearest 
Wilkerson distributor. 


ILKERSON 


ele} Ede] 7 Valel, | 


Dredicated (0 beeping the NEW ux pNEUmatucs 


1638 West Girard, 


Englewood, Colo. - 
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When writing to advertisers please tell them you saw 
their ad in Plant Engineering—or send us the number 
directly below ad—use the post card in “Bulletin Insert." 
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~ buell 


Norblo 


Always your 
best move 
for 
Satisfactory 
dust 


collection! 


You put more than 75 years of 
combined experience at your disposal 
when you call in a Buell-Norblo 

Sales engineer. He's qualified and 
ready to help you design and lay outa 
complete dust collection system with 
the right equipment for each 
application. For literature write Buell 
Engineering Company, 

123 William St., New York 38, N. Y., 
Northern Blower Division, 

6409 Barberton Ave., Cleveland, Ohio 


ELECTRIC PRECIPITATORS + CYCLONES - BAG COLLECTORS - FANS - COMBINATION SYSTEMS - CLASSIFIERS, 


ENGINEERED FOR CONTINUOUS SERVICE 


. 


B+ a] 


ELECPRIC PRECIPITATORS Ex MECHANICAL COLLECTORS Nave BAG COLLECTORS Automat y CLASSIFIERS 


For more facts circle 737 on Reply Card PLANT ENGINEERING 








WHY BUY 
VENTILATED BUS DUCT 
WHEN — 


= 
Square D TOTALLY ENCLOSED Duct* 


mounts in any position without de-rating 


—and costs no more 


* (low impedance) 


Square D totally enclosed low-impedance bus 
duct mounts in any position without de-rating, be- 
cause it doesn’t need ventilation. Moreover, you 
can have all the advantages of totally enclosed duct 
without the price penalty of a “special,” because 
all Square D low-impedance bus duct is totally en- 
closed. Square D feed-in duct has no ventilation 
holes, is protected from physical damage and dust 
accumulation. It’s smaller than ventilated duct by 
as much as 50%. Doesn't it make sense, when buy- 
ing low-impedance duct, to specify a product that 
meets every one of your requirements? Square D 
totally enclosed low-impedance duct costs no more 
—why settle for less? 





SQUARE 


D 





PM oc | ia 
_ 


hs 








Here’s Why Square D’s 
EXCLUSIVE Design 


makes ventilation unnecessary 


SOLID 
INSULATING MATERIAL 











The entire space within the duct and be- 
tween the bus bars is filled with a solid 
insulating material which conducts the 
heat to the surface. There are no dead air 
spaces inside the duct. Square D totally 
enclosed low-impedance duct is listed 
with Underwriters’ Laboratories and 
meets U/L requirements for temperature 
rise in any mounting position. 











COMPANY 


wherever electricity is distributed and controlled 
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BEST BUY FOR 
GHEAP AIR 


UP TO Shp... NEW WORTHINGTON 
MONOBLOC COMPRESSOR 


Based on purchase price, on extremely long compressor 
life . . . and on safety, too . . . your best buy for a 1%- 
to 5-h.p. air supply is the new Worthington MONOBLOC 
X-Compressor. 

First, the MONOBLOC saves you $30 or more for parts 
and labor because it comes completely wired. There’s 
no starting switch to buy and install and wire in. 

It’s more economical, too, because all your money 
goes to buying a quality motor, compressor, controls 
and tank. You don’t waste it on unnecessary belts, 
belt-guard, sheaves, long base and on the labor required 
for assembling them. 

Is floor space important to you? The MONoBLOc 
vertical tanks save over 60% of space required by old- 
style horizontal units. A 10” radius circle for the 60-gal. 
tank; a 12” radius circle for the 80-gal. tank. 

The MONOBLOC costs less to run. All power goes to 
the compressor—no power loss in belt friction. (No belt 
guards or belt replacements.) 

Of course, you want long compressor life. The 
MOoNoBLOC is built with the new Worthington X-Com- 
pressor design that virtually eliminates harmful vibra- 
tion. The wide-stance X-shape design reduces vibration 
to the point where a coin can be balanced on the unit 
during starting, running and stopping. 

A silicon-treated filter element removes over 99% of 
the dirt from incoming air—the most dangerous source 
of compressor wear. Tapered roller bearings cut friction. 
The large lubricating oil sump permits better cooling, 
less danger from low oil supply. These and other 
design features assure extremely long compressor life. 

We and our distributors are ready and happy to show 
you why there’s no better way of buying cheap air 
today. Call the Worthington Distributor listed in your 
Yellow Pages. Worthington Corporation, Section 34-7, 
Holyoke, Massachusetts. 


WORTHINGTON 
PRODUCTS THAT WORK FOR YOUR PROFIT 
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